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: /' UNITED STATES _
NUCLEAR REGULATORY COMMISSION

WASHINGTON, D.C. 20555-0001
December 8, 1999

Mr. Russell Takata
Chair SR4
Hawalii Department of Health
591 Ala Mona Boulevard
Honolulu, HI 96813-4921
Dear Mr. Takata:
We have received your November 12, 1999 letter requesting the Nuclear Regulatory
Commission’s (NRC) review of a draft of Part F, Use of Diagnostic X-Rays in the Healing Arts.
Given that this Part is outside of NRC's regulatory authority, we do not plan to conduct a peer

review, and therefore, have no comments. If you have any questions, please contact me or
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1
aul H. Lohaus, Director
Office of State Programs

Thomas O'Brien at (301) 415-2308. .
Sificetely, |
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‘cc:  C. M. Hardin, Executive Director
Conference of Radiation Control
Program Directors, Inc.
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Suggested State Regulations - Group 7
of the Conference of Radiation Control Program Directors, Inc.
A Parinership Dedicated to Radiation Protection

MEMORANDUM

TO: Stdte Radiation Control Program Directo
‘VV/CRCPD Liaisons ,
Robert J. Pizzutiello, Jr. MS, FACMP
Keith Straus
American Society of Radiologic Technologists;
Jay Stein .
John R Shea, Regulatory Affairs, LUNAR Corp.
Salvatore Trofi, Jr., Exec. Dir., AAPM
Jerry Reid, Ph.D., Exec. Dir., ARRT
Chelette Baker, NMM&EA
Daniel A. Michaeli, M.S., Schick Technologies
Terry Schwalenberg, Dir. Of Regulatory Affairs, Norland Medical Systems

- FROM: Russ Takata @( ’Fom

Chair SR-4
DATE:  November12,1999 |
RE: Peer Review of Part F
Please find enclosed a draft of Part F and the 1999 Rationale for Part F. The Board of

Directors of CRCPD has requested that you peer review Part F. I would like to have all

of your comments and suggestions back to me within 60 days (approximately January 15,
2000). -

Thank you for your assistance in moving this matter forward for CRCPD.

00 :I1KY 91 AON 66
dS0

Office of the Commiittee Chairperson
Russell Takata
Hawaii Department of Health
591 Ala Mona Boulevard e Honolulu, HI 96813-492]
Telephone: 808/586-4700 o Fax: 808/586-4729 » E-mail: rstakata@aloha.com
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PARTF

USE OF DIAGNOSTIC X-RAYS IN THE HEALING ARTS

Sec. F.1 - Purpose and Scope. This Part establishes requirements, for which a registrant is responsible, for
use of diagnostic x-ray equipment by, or under the supervision of, an individual authorized by and licensed
in accordance with State statutes to engage in the healing arts or veterinary medicine. The provisions of this
Part are in addition to, and not in substitution for, other applicable provisions of Parts A, B, D, and J of these
regulations. Some reglsu'ants may also be sub_]ect to the reqmrements of Parts Iand X of these regulations.

Sec.F.2 - Deﬁmtlons. As used in this Part, the following definitions apply:

"Accessible surface” means the external surface of the enclosure or housmg of the radiation producing
machine as prowded by the manufacturer

"Accredltanon body" means an entltx that has been approved by FDA to accredit mammogghy facilitie
"Action limits" means the minimum and maximum values of a qualitv assurance measurement that can

be interpreted as representing acceptable performance with respect to the parameter being tested. Values
less than the minimum or greater than the maximum action limit or level indicate that corrective action

v must be taken by the facility. Actlon 11m1ts or levels are glso somet1mes called control lumts or Ievels

""Added ﬁltratlon" means any ﬁltratlon wh1ch 1s in addltxon to the mherent ﬁltratlon

- "Adverse event" fnean an undesuable

B time]y manner to the self-referred patient; and

Use of ‘eqrsonnel that do not meet the a 11cable re uu'ements of F 12b i: - =

| "Air kerma" means kerma in a gwen mass of air. The unit used to measure the guantlﬂ of air kerma is
the ( Grav (Gy). For X-rays with energies less than 300 kiloelectronvolts (keV). 1 Gy = 100 rad—114

W_ ._In air, 1 Gy of absorbed dose is delivered by 114 roentgens ® of exgosure. |

"Aluminum equivalent” means the thickness of type 1100 aluminum alloy” affording the same attenuation,
under specified conditions, as the material in question. :

Y The nominal chemicat compoasition of type 100 aluminum is 99.00 percent minimum edmiswenaluminum, 0.12 percent copper.

Fl
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"Assembler" means any person engaged in the business of assembling, replacing, or installing one or more
components into an x-ray system or subsystem. The term includes the owner of an X-ray system or his or
her employee or agent who assembles components into an x-ray system that is subsequently used to provide
professional or commercial services.

"Attenuation block" means a block or stack, having dunensrons 20 centlmeters by 20 centimeters by 3.8
centimeters, of type 1100 aluminum alloy or other materials having equivalent attenuation.

"Automatic exposure control (AEC)" means a devrce whxch automattcally conu'ols one or more techmque
factors in order to obtain at a preselected locatlon(s) a reqmred quantlty of radiation (Includes devrces such
as phototimers and ion chambers). L

"Barrier” (See "'Protective barrie_r"). L
~ "Beam axis" means a line from the source through the centers of the x—rayﬁelds

"Beam-hmltmg device" means a devrce whxch provrdes a méans to restnct the drmensxons of the Xx- ray ﬁeld '

il ot

"Body" (See "Accredltatlon body") -

"Bone densrtom'e ' s stem" means a medical devrce whlch uses electromca]l' -p roduced 1omzm

radiation to determme the dens1g of bone structures of human gatlents
| "Breast 1mglant" means a grosthetrc dev1ce lmplanted in the breas
C -arm x-ray system means an x-ray_ system 1n whlch the nnage recepto d: ray tu ) e h ) mg assemblyf

are connected by a common mex hamcal support syst in' order to mmntal_n,a desrred spatlal relatxonshrp :
change in'the] pl'Oj ectlon of the beam through‘the pati ithoui

" inthe position of the patient. o

Accreditation Council for Continuing Medrcal Education (ACCME), the Amencan Osteogathr

Association (AOA). a state medical soc1e Or an e« ulvalent Or amzatlon

"Cephalometric device" means a dcvrce mtended for the radlographm vrsuahzatlon and measurement of the :
dxmenswns of the human head. - ' . :

“Certificate” means the certificate described in section F.12a...

"Certification" means the process of approval of a facility by the Ageng to grovide mammogaghy services.

F2
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"Certified components" means components of x-ray systems which are subject to regulations promulgated
under Public Law 90-602, the Radiation Control for Health and Saféty Act of 1968, the Food and Drug
* Administration.

"Certified system" means any Xx-ray system which has one or more certified component(s).

"Changeable filters" means any filter, exclusive of inherent filtration, which can be removed from the useful
beam through any electronic, mechanical, or physical process.

"Clinical image™ means a mammogram.

"Coefficient of variation (C)" means the ratio of the sta.ndard deviation to the mean value of 2 set of
observations. It is estimated using the following equation: -

C =i‘=_l: x-l(Xn x) ]
R e T
where: A EEE R S WU
s = Standard deviation of the observed values;
X = Meanvalueof observatlons msample, |

5 n = Number of observatxons in sample

" "Contact hour" means an hour of training' 'recA:éi'v'ed ihrougﬁ direct instruction.,

- 'Contmumg educatlon credit” (See "Contmumg educatlon umt")
"Continuing education unit" means one contact hour of training.

"Control limits" (See "Action limits").

"Control levels" (See "Action limits").
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"Control panel" means that part of the x-ray control upon which are mounted the swrtches, knobs,
pushbuttons, and other hardware necessary for manually setting the technique factors.

"Cooling curve" means the graphical relationship between heat units stored and cooling time.
"CT" (See "Computed tomography*).

"Dead-man switch” means a switch so constructed that a circuit closing contact can be maintained only by
continuous pressure on the switch by the operator.

"Detector” (See "Radiation detector”)

"Dragnostlc mammograghy means mammogaghv gerformed ona patrent w1th

1 Clinical si S toms or h srcal ﬁndm S Su esttve of breast cancer;

(2) An abnormal or guestlonable screemng mammoggam,

3 A history of breast cancer with breast conservatlon surgery regardless of absenceii_f‘ _

clinical breast sions. s3@12toms= or ghysrcal ﬁndmgs, and

4 Augmented breasts re ardless of absence of chmcal breast siens toms. or physical
ﬁndmgs : : DR AR :

- A- "Dlagnostlc x-ray system" means an x-ray system e51gned for nradlatlonbof any part of the human or o
: ammal body for the purpose of d1agnos1s orvi ahza . .

_ mpor ,_,forthegen
: receptlon of x-rays and the transformatlon, storage and wsual drsplay of the recultant x-ray 1mage

2 ) The admmtstratlon and correctlon of student exammatrons bv an mstructo s) with -

subsequent feedback to the student(s). -
"Direct supervision" means that;

reviews, discusses, and confirms the diagnosis of the physician being supervised and

signs the resulting report before it is entered into the patient's records: or

F4
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(2) During the performance of a mammography examination or sﬁrv_e_v_ of the facilitv's equipment

and quality assurance program, the supervisor is present to observe and correct. as needed,

the performance of the individual being supervised who is erforming the examination or
conducting the survey.

"Direct scattered radiation” means that scattered radiation which has been deviated in direction only by
materials irradiated by the useful beam (See "Scattered radiation").

"Entrance exposure rate" means the exposure free in air per unit time at the point where the center of the
useful beam enters the patient. -+~~~ - - : ,

"Equipment" (See "X-ray equipment").

“Established operating level" means the value of a particular quality assurance parameter that has been

established as an acceptable normal level by the facility's quality assurance program. -
vpe o

Et@retation of the mammogram, and maintaining viewing conditions for that interpretation.

EI?A" means the Food and Drﬁg Administratibn. o '

" "Field emission "equipmént"_fr'r_iearﬁ fc:qﬁip:rﬁéﬁt"@hibh uses ‘an x-ray tube mwhlchelectronem]ssmn from

. thecathode is due solely to the action of an electric field.- . i ooy

" *Filter"in

cais material placed it useful béari topic

Certifying body. The *first allowable time" may varv with the

“Fluoroscopic imaging assembly" means a subsystem in which x-tay photons produce a visible image, I
includes the image receptor(s) such as'the image intensifier and spot-film device, electrical interlocks, if any,
and structural material providing linkage between the image receptor and diagnostic source assembly. *

"Focal spot (acfual)" means the area projected on the anode of the x-ray tube bombarded by the electrons

accelerated from the cathode and from which the useful beam originates.

"General purpose radlograpmc k-hr'ay“s‘ystem" means any radiographic x-ray system which, by design, is not
limited to radiographic examination of specific anatomical regions.

"Gonad shield" means a protective barrier for the testes or ovaries.

FS
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"Half-value layer" means the thickness of specified material which attenuates the beam of radiation to an
extent such that the exposure rate is reduced by one-half, In this definition, the contribution of all scattered
radiation, other than any which might be present initially in the beam concemed, is deemed to be excluded.

"Healing arts screening” means the testing of human beings using x-ray machines for the detection or
evaluation of health indications when such tests are not specifically and individually ordered by a licensed
practitioner of the healing arts legally authorized to prescribe such x-ray tests for the purpose of diagnosis
or treatment.

"Heat unit" means a unit of energy eqﬁal to the ﬁroduct of the peak kilovoltage, milliamperes, and seconds,
i.e., kVp x mA x second. ‘

"HVL" (See "Half-value layer™).
"Image intensifier" means a device, installed in its housing, which instantaneously converts an x-ray pattern
into a corresponding light image of higher intensity. R TR T T

"Image receptor” means any device, such as a fluorescent screen or radiographic film, which transforms
- incident x-ray photons either into a visible image or into another form which can be ma'de'into a visible
image by further transformations. T e e e

"Image receptor support” means, for mammographxc systems, that part of the system designed to support
the image receptor during mammography. WE e et e L e R e e e
 "nberent filzaton” mesns the filtration of the useful beam provided by the permanently nstaled

|, comporentsofthe tube housing assembly. .

.y

- . amended on'September 30,1094 (59FR 49808-49813). Thse e, nulations established the stand
had to be met by mammiceraphy facilities in order to lawfully 6pérate between October 1. 1994, and >
Aprl28.19%. - e e et

‘"Intérpreting physician® means a licensed physician who int s and who meets the -

- Iequirements set forth in section F.12b.i(1);
 "Irradiation” means the exposure of matter to jonizing radiation.

"Kerma" means the sum of the initial energies of all chareed particles liberated by uncharged ionizin_g
particles in a material of given mass. : e

"Kilovolts peak” (See "Peak tube potential”).

"kV" means kilovolts.

"kVp" (See "Peak tube potential").

F6
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"kWs" means kilowatt second.

3

"Lateralitv" means the designation of either the right or left breast.

"Lead equivalent” means the thlckness of lead affording the same attenuation, under specified conditions,
as the material in question.

"Lead interpreting physician" means the interpreting physician assigned the general responsibilitv for
ensuring that a facility's quality assurance pro meets all of the requirements of F.12b.iv. through vi..

“The administrative title and other supemsogg resp_ons1b111t1es of the mdmdual, if any. are left to the
dlscrettonofthefacrhg T T o ‘ .

"Leakage radiation" means radiation emanatmg from the diagnostic source assembly except for:
(1) © the useful beam; and
2 radiation produced when the exposure switch or timer is not activated

"Leakage techmque factors" means the techmque factors assocrated with the dlagnostlc source assemblv
which are used in measuring leakage radiation. They are defined as follows:

(1)  For diagnostic source assembhes intended for capacltor energy storage equipment, the
maximum-rated peak tube potent1a1 and the maximum-rated number of exposures in an hour
~ifor operatlon dt the maxlmum-rated peak tube potent1a1 w1th the quantlty of charge per
- exposure bemg 10 millicoulombs, ie, 10 mllhampere seconds, or the m1mmum obtamable
fromtheumt whichever is larger; RO A L

F_or diagnostics6ur >;assemblies i mtended«»for field emission equipment Tated for pulsed .
- operatlon, the maxmium-rated peak tube potentlal and the mammum-rated number of x-ray :

| “ (3) : ;For‘all other diagnostic source assembhes, the maxnnum-rated peak tube potentlal and the
_= 'maxunum-rated contmuous tube current for the maxlmum-rated peak tube potentlal

"nght ﬁeld" means that area of the mtersectron of the hght beam from the beam-hmltmg device and one
of the set of planes parallel to and mcludmg the plane of the i lmage receptor, whose perimeter is the locus
of points at whlch the 1llum1natlon lS one-fourth of the maxlmurn in the mtersectlon

"Line- voltage regulatxon means the dlfference between the no-load and the load lme potentxals expressed
as a percent of the load lme potentlal It is calculated usmg the followmg equation:

Percent hne-vo]tage regulation = 100 (V,-V)/V,
where: o '

vV, = No-load line potential; and
Load line potential.

<
I
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"mA" means milliampere.

"Mammogram" means a radiographic image produced through mammography.

"Mammographic Modalitv" tneans a technology for radiography of the breast. Examples are screen-film
mammography and xeromammography.

"Mammography" means radiogr_agnz'of the bfeast_.

"Mammography equipment evaluation” means an onsite assessment of mammography unit or image
processor performance by a medical physicist for the purpose of making a preliminary determination as

to whether the equipment meets all of the applicable standards in F.12b.ii. through V..

"Mammography medical outcomes audit" means a systematic collection of mammography results and

the comparison of those results with outcomes data.

"Mammography unit(s)" means an assemblage of components for the production of x-rays for use during
mammography, including, at a minimum: an x-ray generator. an x-ray control, a tube l'nusmg assernblx,
a beam limiting device. and the supporting structures for these components. v : o

'"Max1mum lme current" ineans the root-mean-square current m the supply lme of an x-ray machme 5

: : Mean optlcal densm[ .means the average of the ontlcal densmes measured usmg p_hantom th1cknesses
- of 2 4 and 6 centimeters with values of kilovolt peak (kV: ri '

"MQSA" means the Mammomg. ’hy’ ; @ l gg Standards Act of 1992

"Multl-readmg means two or more ghzsmlans, at least one of whom is an 1nte_rgretin2 physician,
ntggretmg the same mammog@ , . L v S

"Patient” means an individual oi- animal subjected to healing arts examiniation—examination diagndsis or
treatment-,_

For the purposes of mammoggaghy, “patient” means any individual who undergoes a mammography

evaluation in a facility. regardless of whether the person is referred by a physician or is self-referred.

"PBL" See "Positive beam limitation."

F8
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"Peak tube potential" means the maximum value of the potential difference across the x-ray tube during an
exposure. o '

"Phantom" means a volume of material behaving in a manner similar to tissue with respect to the
attenuation and scattering of radiation. This requires that both the atomic number (Z) and the density of

the material be similar to that of tissue._For purposes of mammomp_ , “phantom” means a test object
used to simulate radiographic characteristics of compressed breast tissue and containing commnents that

radiographically model aspects of breast disease and cancer.

*Phantom image" means a radiographic image of a phantom.

"Physical science” means 'physics, chemistry, radiation science (including medical phvsics and health _
physics), and engineering. o - N ' o

"PID" (See "Position indicating device"). |

"Portable x-ray equipment” (See "X-ray equipment").

"Position mdrcatmg device" means a device on dental x-ray equipment used to mdrcate the beam posrtlon
and to establish a definite source-surface (skin) distance. It may or may not incorporate or serve as a beam

limiting device.

. "Positive beam limitation" means the automauc or serm-automatlc adjuslment of an x-ray beam to the srze',“', 5

o "of the selected image receptor, whereby exposures cannot be made w1thout such adJustment.

g " l'Protectrve apron" means an apron made of radlatlon‘ absorbmg matenals used to reduce radiation exposure. -
‘ "Protectlve barner" means a barner of radlatlon absorbmg matenal(s) used to reduce radratron e;rposu’reii :
‘The types of protectlve barriers are as follows S
(1) . :"_I’nmary protective barrier” means the matenal, excludirrg ﬁlters, placed in the useful beam, _- :
(2)  "Secondary protective barrier" means the material which attenuates stray radiation. |
"Protective glove" means a glove made of radiation absorbing materials used to reduce radiation exposure.

"Provisional certificate" means the provisional certificate described in F.12a.ii.(2).

F9




SSRCR Volume I —Becember-1995May 1999 DRAFT Sec.F.2

"Qualified expert" means an individual who has demonstrated to the satisfaction of the AgeneyAgency that
such individual possesses the knowledge, training and experience to measure ionizing radiation, to evaluate
safety techniques, and to advise regarding radiation protection needs.

alified instructor" means an individual whose training and experience adequatelv prepared him or
her to carry out specified training assignments. Interpreting physicians, radiologic technologists. or
medical physicists who meet the requirements of F.12b.i. would be considered qualified instructors in
their respective areas of mammography. Other examples of individuals who may be qualified
instructors for the purpose of providing training to meet the regulations of this part include, but are not
limited to, instructors in a post-high school training institution and manufacturer's regresentatiﬁ:

ality control technologist" means an individual meeting the requirements of F.12b.i.(2) who is

responsible for those quality assurance responsibilities not assigned to the lead interpreting ghﬁiaan 01_'15 :

the medical physicist,

"Radiation detector” means a device which in the presence of radiation provrdes a sxgnal or other indication

suitable for use in measuring one or more quantmes of mcrdent radiation. -

"Radiation therapy simulation system means a radlographlc or ﬂuoroscopxc Xx-ray system mtended for

locahzmg the volume to be exposed dunng radratlon therapy and conﬁnnmg the posmon and srze ofthe .

therapeutic irradiation field.

T R
AR A S

any
recorded on an 1mage receptor by the actlo of ionlzmg radlatlo n,

"Ratmg means the operatmg lmnts as speclﬁed by the component manufacturer o

"Recordmg" means producmg a permanent forrn of an nnage resultmg ﬁ:om x-ray photons

"Scattered radratlon means radlatron that durmg passage through matter, ‘has been devrated in dlrectlon
(See "Direct scattered radlatlon") S

"Screening mammography" means mammog@ghz performed onan asymptomatic patient to detect the
presence of breast cancer at an early stage.

"Secondary protective barrier" (See "Protective barrier").

"Serious adverse event” means an adverse event that may significantly compromise clinical outcomes, or
an adverse event for which a facility fails to take appropriate corrective action in a timely manner.

F10

T
v

Radrograph" means an unage receptorron which the i 1mage is created d1rectly .or mdrrectly by an x-ray e




Sec.F.2 SSRCR Volume I - December 1993

[

"Serious complaint" means a regort ofa serious adverse event.

"Shutter” means a device attached to the tube housing assembly which can intercept the entire cross sectional
area of the useful beam and which has a lead equivalency not less than that of the tube housing assembly.

"SID" (See "Source-nnage receptor distance").

"Standard breast" means a 4.2 centimeter (cm) thick comgressed breast consisting of 50 percent

glandular and 50 percent adipose tissue.

"Source” means the focal spot of the x-ray tube.

"Source-image receptor dlstance" means the dlstance from the source to the center of the mput surface of
thetmagereceptor T . Ll

“Spot film" means a radlograph which is ‘made durmg a ﬂuoroscopxc examination to permanently record
conditions which exist during that fluoroscopic procedure.

"Spot-film device" means a device intended to transport and/or position a radiographic image receptor
“between the x-ray source and fluoroscopic image receptor. It includes a device mtended to hold a cassette
~ over the mput end of an unage mten51ﬁer for the purpose of maklng a radlograph

o "SSD" means the drstance between the source and the skm entrance p]ane of the patlent 1

;’.:..- i

o “ "Statlonary x-ray eqmpment" (See "X-ray equlpment")

g ', "Stray radlatwn means the sum of leakage and scattered radlatlon

- Jf-‘,'”Surve:

o . -,perfonned by a med1ca1 physmls

ST e ';sz.; 3 S SRS

" means an onsite h ysics consultatlon and evaluatton of a facility 'uah /&

"'Techmque factors" means the followmg COIldlthIlS of operatlon -

(1) For capacitor energy storage equlpment,‘peak tube potentia]inkv and quantity of chargé in

(2)  For field emission equipment rated for pulsed operation, peak tube potentlal in kV and
number of x-ray pulses;

(3)  For CT x-ray systems designed for pulsed operation, peak tube potential in kV, scan time in
seconds, and either tube current in mA, x-ray pulse width in seconds, and the number of x-
ray pulses per scan, or the product of tube current, x-ray pulse width, and the number of x-
ray pulses in mAs;

F1l
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(4)  For CT x-ray systems not designed for pulsed operation, peak tube potential in kV, and either
tube current in mA and scan time in seconds, or the product of tube current and exposure
time in mAs and the scan time when the scan time and exposure time are equivalent; and

(5)  For all other equipment, peak tube potential in kV, and either tube current in mA and
exposure time in seconds, or the product of tube current and exposure time in mAs.

"Termination of irradiation” means the stopping of irradiation in a fasluon which will not permit continuance
of irradiation without the resetting of operating conditions at the control panel.
"Tomogram" means the depiction of the X-1ay attenuation propertres of a section through the body

"Time cycle" means the film development time.

"Traceable to a national standard" means an instrument is calibrated at either the National Institute of
Standards and Technology (NIST) or at a calibration laboratory that participates in a proficiency program -
with NIST at least once every two years and the results of the proficiency test conducted within 24 months

of calibration show agreement within + 3 percent of the natlonal standard in the mammog@phy energy

range.

"Tube" means an x-ray tube unless otherwise speciﬁed

"Tube housmg assembly means the tube housmg wrth tube mstalled It mcludes hrgh-voltage and/or--;-:-
filament transformers and other appropnate elements when such are contamed w1thm the tube housmg

"Tube ratmg chart" means the set of curves whrch speclfy the rated hmrts of operatlon of the tube in terms j' : o

of the techmque factors e S _, i ': e
"Useful beam" means the radxanon emanating ;from the tube housing port_or the radlatron head and passmg j- -
. through the aperture of the beam llrmtmg devrce when the exposure are'in

‘ system to produce radlatron. ' :

"Vanable-aperture beam-lnmtmg devrce means a beam-hmrtmg devrce whrch has capac1tyrfor stepless‘ f K
adjustment of the x-ray field size at a glven S[D sl ffjf,; prl i e o

"Visible area" means that portlon of the mput surface of the unage receptor over whlch mcldent x-ray o
photons are producing a visible i image. ~ : : :

"X-ray exposure control" means a devrce, swrtch, button or other sumlar means by whrch an operator
initiates and/or terminates the radiation exposure. The x-ray exposure control may include such associated

equipment as timers and back-up timers.

"X-ray equipment” means an x-ray system, subsystem or component thereof Types of x-ray equipment
are as follows:

(1) "Mobile x-ray equipment” means x-ray equipment mounted on a permanent base with wheels
and/or casters for moving while completely assembled.

Fi2
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(2)  "Portable x-ray equipment" means x-ray equipment designed to be hand-carried.
(3)  "Stationary x-ray equipment" means x-ray eqnipment which is installed in a fixed location.

"X-ray field" means that area of the intersection of the useful beam and any one of the set of planes parallel
to and including the plane of the image receptor, whose perimeter is the locus of points at which the
exposure rate is one-fourth of the maximum in the intersection.

"X-ray high-voltage generator" means a device which transforms electrical energy from the potential
supplied by the x-ray control to the tube operatmg poténtial. The device may also include means for trans-
forming alternating current to direct current, filament transformers for the x-ray tube(s), high-voltage
sthches electncal protectlve devices, and other appropnate elements

"X-ray system" means an assemblage of components for the controlled productlon of x-rays. It includes
minimally an x-ray high-voltage generator, an x-ray control, a tube housing assembly, a beam-limiting
device, and the necessary supporting structures Addmonal components which function with the system are
consxdered mtegra] parts of the system.

"X-ray table" means a patient support device with its patient support structure (tabletop) interposed between
the patient and the image receptor during radiography and/or fluoroscopy. This includes, but is not limited
to, any stretcher equipped with a radiolucent panel and any table equlpped with a cassette tray (or bucky),
cassette tunnel, image intensifier, or spot-ﬁlm device beneath the tabletop.

"X-ray tube" ' means any electron tube’ wh1ch’1s'de$1gned for'the'eonveision of EIeeﬁ-ical energy into X-ray

:f s ‘Sec F 3 General and Admlmstmtlve Rgg' u1rements

Radlatlon Safgty Rgulrements “Th : glstrant shall b 3 resp sible f ( [
- X-ray system(s) under his admlmstratlve control The reglstrant or"the reglstrant's agent shall assure'-‘ O
'Vthat the requlrements of these regulattons are met m‘ the operatlon ‘of the  X-Tay system(s)

IR An x-ray system Wthh does,not 'meet_th prov1s1onsjof :these regulatlons shall not be
" " operated for diagnostic purposes. R o

ii. 'Indmduals who will be operatmg the x-ray systems shall be adequately mstructed in the safe

 operating procedures and be competent in the safe use of the ‘equipment. See Appendix A for
a list of subject matters pertment to this requlrement The ageaeyAg cy may use interview,
observation and/or testing to determine compliance.

iii. A chart shall be provided in the vicinity of the diagnostic x-ray system's control panel which
specifies, for all examinations performed with that system, the following information:

(1)  Patient's body part and anatomical size, or body pnrt thickness, or age (for pediatrics),
versus technique factors to be utilized;

F13
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iv.

(2)  Type and size of the film or film-screen combination to be used;
(3) Type and focal distance of the grid to be used, if any;

(4)  Source to image receptor distance to be used (except for dental intraoral
radiography);

(5)  Type and location of placement of patient shieldiné (e.g., gonad, etc.) to be used; and
(6)  For mammography, indication of kVp/target/filter combination.
The regrstrant ofa facility shall create and make avarlable to x-ray operators written safety

procedures, including patient holding and any restrictions of the operating technique required
for the safe operation of the particular x-ray system. . The operator shall be able to

' demonstrate farmhanty with these procedures. .

) Except for patlents who canriot be moved out of the room, on]y the staﬁ’ anci]lary personnel

or other persons required for the medical procedure or training shall be in the room durmg

» the radrographrc exposure Other than the patient berng exammed

(l) ] ‘All md1v1dua1s shall be posrtroned such that no part of the body w111 be struck by the

s useful beam unless protected by not less than 0. 5 mﬂhmeter lead equrvalent material;

. (2) :The x—ray operator other staff ancrllary personnel and other persons reqmred

e
"2 direct scatter radiation by whole: body..;protectrve bamers of not léss than 0, 25_7 a
‘nulluneter léad equivalent material of shall be s6 posrtloned that the nearest portion . -

"Human‘patrents who cannot be removed ﬁ'om the room shall be protected ﬁ'om the B 7

:of the b ‘dy at east 2 meters from both the tube head and the nearest edge of the;f, -

‘Gonad shielding of not less than 0.5 mllhmeter lead equrvalent matenal shall be used for
e human patrents who have not passed the reproductrve age, durmg radlographrc procedures

= “in whrch the gonads are in the useful beam except for cases in wh1ch thrs would mterfere _ |

il

_;Ind1v1duals shall not be exposed to the—aseﬁal—beamelectromcally groduced 1omzmg radlatro n
~except for healmg arts purposes and unless such exposure has been authorized by a licensed
 practitioner of the healing arts. T}us provision specifically prohibits deliberate exposure for

. w1th the dragnostlc procedure

the following purposes:

(1) Exposure of an individual for training, demonstration, or other non-healing arts
purposes; and

(2)  Exposure of an individual for the purpose of healing arts screening except as
authorized by F.3a.xi.

Fl4
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viii. When a patient or film must be provided with auxiliary support during a radiation exposure:

(1)

@
(€)

Q)
©)

(6)

Mechanical holding devices shall be used when the technique permits. The written
safety procedures, required by F.3a.iv., shall list individual projections where holding
devices cannot be utilized;

Written safety procedures, as required by F.3a.iv., shall indicate the requirements for
selecting a holder and the procedure the holder shall follow;

The human holder shall be instructed in personal radiation safety and protected as
required by F.3a.v.;

No individual shall be used routinely to hold film or patients;
In those cases where the patient must hold the film, except during intraoral
examinations, any portion of the body other than the area of clinical interest struck

by the useful beam shall be protected by not less than 0.5 milhmeter lead equivalent
material; and .

Each facility shall have leaded aprons and gloves available in sufficient numbers to

- provide protection to all personnel who are mvolved wrth X-ray operatlons and who

are otherwise not shlelded

ix.  Procedures and auxiliary equrpment de51gned to mlmmrze patlent and personnel exposure B

_commensurate wrth the needed dlagnostlc mformatlon shall be utlhzed

oy
B f'consrstent w1th the dlagnostlc ob_;ecuve of the exammatl
intensifying screens shall not be ‘used for any routme dlagnostlc radlologlcal xmagmg i -
‘ -_w1th the exception of y vetennary radlography d standard ﬁlm ‘packets for mu'aoral‘;-_ AR
- use in dental radlography A

g .(2); e

€)

(4)

)

,The radxatlon exposure to the patlent shall be the mmlmum ex“
S 'produce unages of good dxagnostlc quahty = -

',The speed ‘of the screen and ﬁlm combmatlons used shall b the“fastest speed; o

£l
. P Y1

ure requlred to
Portable or mobnle x-ray equlpment shall be used only for exarmnatlorls whereitis
impractical to transfer the patient(s) toa statronary x-ray mstallatlon ' :

X-ray systems subject to F 6 shall not be utlhzed m procedures where the source to
patient distance is less than 30 centimeters, except for veterinary systems.

If grids are used between the patierit and the image receptor to decrease scatter to the
film and improve contrast, the grid shall:

(a) Be positioned properly, i.e., tube side fecing the right direction, and grid
centered to the central ray;

Im caésettes without - "
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X.

Xi.

xii.

(®)  Ifofthe focused type, be of the proper focal distance for the SIDs being used.

All individuals who are associated with the operation of an x-ray system are subject to the
requirements of D.201, D.205, D.207 and D.208 of these regulations.

Healing Arts Screening. Any person proposing to conduct a healing arts screening program
shall not initiate such a program without prior approval of the AgeneyAgency. When
requesting such approval, that person shall submit the information outlined in Apy Appendix B
of this Part. If any information submitted to the Agency becomes invalid or outdated, the
Agency shall be immediately notified.

Information and Maintenance Record and Associated Information. The registrant shall
maintain the following information for each x-ray system for inspection by the Agency:

NO Model and serial numbers of all maJor components, and user’s manuals for those

components;

(2)  Tube rating charts anddcoolling curves;

' (3) | | Records of surveys cahjbratrons, mamtenance and modrﬁcatrons perfonned on the

x-ray system(s); and

@ A copy of a]l correspondence wrth thrs A ency regardmg that x-ray system

xiii. -
- containing the patrent's name,

T
. Tws

of ‘name of the ‘human holder shall be recorde

v b X-Raz. Fllm Processmg Facrlltres and Practrces

X-Rav Utrhzatlon ng_ Except for vetennary facrhtres each facrhty shall mamtam a record o
the type of exammatrons, and the dates the exammatlons were :
or ﬁlrn mt vrded w1th human auxlhary support, the -

=
L)

performed Wh the p

Each mstallatron usmg a radtogra;l‘uc x-ray syst)em and usmg analog 1mage receptors (e g
radrograplnc ﬁlm) shall have avallable sultable equlpment for handlmg and processmg
radiographic film i in accordance wrth the followmg provrswns

- Manually developed ﬁlm

(@ Processmg tanks shall be constructed of mechamcally rigid, corrosion |
resistant matenal and -

(b)  The temperature of solutrons in the tanks shall be maintained within the range
of 60°F to 80°F (16°C to 27°C). Film shall be developed in accordance with
the tlme-temperature relationships recommended by the film manufacturer,
or, in the absence of such recommendations, with the following time-
temperature chart;
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Time-Temperature Chart
Thermometer | Minimum
Reading Developing Time
(Degrees) (Minutes)
°c °F
26.7 80
26.1 79
25.6 -78 | 22
25.0 77 22
244 | 76 3 -
239 | 75 ,
233 | 74 | 32
22.8 73 | 32
222 72 | 4
217 |71 | 4
2wt .70 | 42
0206 | 69 | 4 -

(c)  Devices shall be ﬁﬁliiéd which will indicate the actual temperature of the
developer and signal ‘the passage of a preset time appropriate to the
developing time required.

(2)  Automatic processors and other closed processing systems:

F17
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ii.

(@  Films shall be developed in accordance with the time-temperature
relationships recommended by the film manufacturer; in the absence of such
recommendations, the film shall be developed using the following chart:

Developer Temperature Minimum |
Immersion Time?
°C °F Seconds
35.5 9% 19
35 | 95 . 120
34.5 | 94 21
34 93. | 2
335 | 92 - | 23
33 | 9 24
32 9 - | 25
315 - |89 . | 2
3. | 8 .| 27
305 | 8 . |28
3 |86 | 20
| : @ - _Eg.%éosmmr mm 1mt§'§whmh is anﬁ;\ i i aticlexposure rate control;",: -
et - current which will = - -

A mmute at the pomt R ‘.

€63 WEB&E?%‘&FHE&%QSPIQ&?&%aﬁf&Rﬁnmmn time shall be postedm'fi[f

&%darkroom or afﬁlgfl laut matic tocessor

en an option: eve contro is activated, Speclal means of actlvatlon: AR

m_.

cate th

RF t- rocess !
- mﬂ%ﬁw Ty

- (e.g e){igﬂﬁlgal?)%cségr% ‘doéﬂé?rﬁg@)s

control 1s emg loye

%@r%%errn;er&s_mth the requlrements of F.5c. shall be determined as follows:
(1) {’ass boxgsh rowdgd,bse}lall be so constn{) e cted tﬂé to exclude li epsﬁgﬂ t)s being emgl?yed.

ource 1s below the x-ray ta exposure rat € measure
centimeter above the tabletop or cradle

(b)  Ifthe source is above the x-ray table, the exposure rate shall be measured at
30 centimeters above the tabletop with the end of the beam-limiting device
or spacer positioned as closely as possible to the point of measurement;

(c) For a C-arm type of fluoroscope, the exposure rate shall be measured
F18
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30 centimeters from the input surface of the fluoroscopic imaging assembly,
with the source positioned at any availabie SID, provided that the end of the
beam-limiting device or spacer is no closer than

30 centimeters from the input surface of the fluoroscopic imaging assembly;

(d)  For alateral type fluoroscope, the exposure rate shall be measured at a point
15 centimeters from the centerline of the x-ray table and in the direction of
the x-ray source with the end of the beam-limiting device or spacer
positioned as closely as possible to the point of measurement. If the tabletop
is movable, it shall be posntloned as closely as possible to the lateral x-ray
source, with the end of the beam-limiting device or spacer no closer than 15
centimeters to the ceriterline of the x-ray table.

Periodic measurement of entrance exposure rate shall be performed by a qualified expert for
both typical and maxnrnum values as follows )

)

@

Such measurements shall be made annually or after any maintenance of the system

which might affect the xgosur rate

Results of these measurements shall be posted where any ﬂuoroscoplst may have
ready access to such results while using the fluoroscope and in the record required
in F.3a.xii.(3). The measurement results shall bé stated in coulombs per kilogram

.(roentgens) per minute and include the technique factors used in determ1mng such
- results. 'The name of the mdrvrdual performmg the measurements and the date the
i measurements were performed shall be'included in the results B | :

Iy | -Condmons of penodlc measurement of typrcal entrance exm rate are as follows o

ncer the lcondltlons that satrsfy the S
’ ‘ : ; R : N - N ., . .

“.t
J

o (®) | The kVp, mA and/or other selectable parameters shall be ad_)usted to those

o settmgs typlcal of clmcd'use on a23 cm thlck abdomlnal patlent,

- (c)  The: x-ray system that mcorporates automaue xgos rate control shall have

sufficient attenuative material ‘placed in the useful beam to produce a
milliamperage and/or kllovoltage to satlsfy the conditions of F.5¢.i 1i.(3)(b);

2 , . . . . e
= Materials should be placed in the useful beam to protect the imaging system when conducting these periodic measurements.
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(4)  Conditions of periodic measurement of maximum entrance exposure rate are as
follows:

(a) The meaSurement shall be made under the conditions that satisfy the
requirements of F.5¢.i.(3);

®) The-kVp, mA and/or other selectable parameters shall be adjusted to those
settings which give the maximum entrance exposure rate;

() The x-vra)‘iéysf‘er-n(s) that i'nbc;orporatesr automatic exposure rate control shall
have sufficient attentuative material placed in the useful beam to produce the
_maximum entrance exposure rate of the system.

d. Barrier Transmitted Radfgtiqn Rate Limits. .

i The exposure rate due to transmission through the primary protective barrier with the
attenuation block in the useful beam, combined with radiation from the image intensifier, if
surylghg/#vkdoo#qrw#h{fhhg#318#} F2nj#+5#ploolurhqwjhqv,#shusfkrxufdw
10 centimeters from any accessible surface of the fluoroscopic imaging assembly beyond the

- plane of the image receptor for each mC/kg (roentgen) per minute of entrance exposure rate,

i

o . () The exposure rate due to transmission through the primary protectiye barrier
" combined wit  radiation from .the image “intensifier shall be determined by
easurements averaged over an area of 100 square centimeters with no linear

" dimension ter than 20 centimeters. - .

low the tabletop,

BOroScopic ima

© O Hthesoure i aboveth abletopand the SID i variable, the messurement hal be
" "made with the end of the beam-limiting device or spacer as close to the tabletop as
itcan beplaced,prowded that it shall not be closer than 30 centimeters.

' ;.(4)" A Movablegrldsandcompressmn dewcesshall be removed from the useful beam
* during the measurement, ‘ :

e. Indication of Potential and Current. During fluoroscopy and cinefluorography the kV and the mA
shall be continuously indicated.

f. Source-to-Skin Distance. The SSD shall not be less than:
i. 38 centimeters on stationary fluoroscopic systems manufactured on or after August 1, 1974;

ii. 35.5 centimeters on stationary fluoroscopic systems manufactured prior to August 1, 1974;
F26
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30 centimeters on all mobile fluoroscopes; or

20 centimeters for all mobile fluoroscopes when used for specific surgical applications.

Fluoroscopic Timer.

i

ii.

Means shall be provided to preset the cumulative on-time of the fluoroscopic x-ray tube. The
maximum cumulative time of the timing device shall not exceed S minutes without resetting.

- A signal audible to the fluoroscopist shall indicate the completion of any preset cumulative
- on-time. - Such signal shall continue to sound while x rays are produced until the timing

device is reset.

Control of Scattered Radlatlon

i.

ii.

, Fluoroscoplc table desrgns when combmed W1th procedures utilized shall be such that no

unprotected part of any staff or ancillary individual's body shall be exposed to unattenuated
scattered radiation which originates from under the table The attenuation required shall be

- not less than 0. 25 millimeter lead equivalent.

: Equlpment configuration when combined with procedures shall be such that no portion of

any staff or ancillary individual's body, except the extremities, shall be exposed to the

E unattenuated scattered radlatlon emanatmg from above the tabletop unless that md1v1dual

L : (l) "-Is at least 120 centuneters ﬁ'om the center of the useful beam or.

. VSuPportmg curtams m addmon to any lead equrvalency prov1ded by the protecuve :
: -L'ff*apronreferredtomF3av e ' S

- The Agency may grant exemptlons to F. Sh n where a sterile ﬁeld w1ll not penmt the use of
- the normal protectlve ‘barriers. “Where the use of prefitied sterilized covers for the barriers
- is practical,'the Agency shall not permit such exemption. See Appendix C for a suggested
o llst of ﬂuoroscoplc procedures where such exemptlons w1ll be automatlcally granted

; Smt Fllm Exgosure Rgproducrblhg Fluoroscoplc systems equ1pped with spot film (radlographxc)

mode shall meet the exposure reproducibility requirements of F.6d. when operating in the spot film

mode.

Radnatlon Therapy Slmulatlon Systems. Radiation therapy simulation systems shall be exempt from
all the requirements of F.5c. In addition, these systems shall be exempt from:
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i. The requirements of F.5a. and F.5d. provided such systems are designed and used in such
a manner that no individual other than the patient is in the x-ray room during periods of time
when the system is producing x-rays; and

ii. The requirements of F.5g. if such systems are provided with a means of indicating the
cumulative time that an individual patient has been exposed to x-rays. Procedures shall
require in such cases that the timer be reset between examinations.

k. Operator Qualifications.

i The facility shall ensure that only a licensed practitioner of the healin arts or a radiologic
. technologist [or equivalent] who is trained in the safe use of fluoroscopic x-ray svstems shall

——

be allowed to operate these systems. All persons using fluorosco IC X-ray systems shall

have, at a minimum., additional training as specified in F.5k.ii.. '
ii. Training to meet the requirements of F.5k.i. shall inclﬁde, but is 1.10t‘ iﬁnited io the following:
[ "Pri'né'i’glesi and operation of the -ﬂudrt.)‘scbp_’ i x-ray sx‘stejm;' .
'(2)__ Biological effects :o‘fx-i"azr ' IR | |
e &MM P e
:;(S)' :"-Higly 1eyei control options; . . S

R Ea’uipﬁeri't"égf‘{eratidn; ‘
- LAl 'V'ifnagésffaﬁnéd‘ﬁiff the use of fluoroscopic x-ray systems shall be viewed. directly or
~ indirectly, and interpreted by a licensed practitioner of the healing arts. - o
ji.  Theuseof fluoroscopic x-ray systems by radiclogic t'e»chnoldgi ists shall be performed under
the supervision of a licensed practitioner of the healing arts for the purpose of localization

to obtain images for diagnostic.purposes.

i1, Radiologic technology students shall not be allowed to operate fluoroscopic x-ray systems
unless directly supervised by a licensed practitioner of the healing arts or radiologic

technologist as specified in F.5k.i..
iv. Overhead fluoroscopy shall not be used as a positioning tool for radiographic examinations.

F28



Sec. F.5

SSRCR Volume I - December 1993

Y, Facilities that use fluoroscopic x-rav svstems shall maintain a record of the cumulative

fluoroscopic exposure time used for each examination. This record shall indicate patient

identification, ggpe of examination, date of examination. and operator's name.

Sec. F.6 - Radiographic Systems Other Than Fluoroscopic, Dental Intraoral, or Computed Tomographv

X-Ray Systems.
-a.  Beam Limitation, Except Mammographic Svstems. The useful beam shall be limited to the area of

clinical interest. This shall be deemed to have been met if a positive beam limiting device meeting
manufacturer’s specifications and the requirements of F.6h.ii. has been properly used or if evidence
of collimation is shown on at least three sides or three comers of the film (for example, projections
from the shutters of the collimator, cone cutting at the corners, or borders at the film's edge).

i.

S8y The Ageticy
Brh e = (2) prov1ded the reglstrant makes a wntten apphcatwn for such exemptxon and in that y

i

General Purpose Stationgv_'and Mobile X-Ray Systems, Including Veterinary Systems

Other than Portable Installed After the Eﬁ'ectlve Date of These Rezulatlons

(1)  Only x-ray systems prowded mth means for mdependent stepless adjustment of at
least two dlmensmns of the x-ray ﬁeld shall be used.

2 A method shall be provxded for visually defining the perimeter of the x-ray field. The
total misalignment of the edges of the wsually defined field with the respective edges
of the x-ray field along either the length or width of the visually defined field shall
not exceed 2 percent of the distance from the source to the center of the visually

-'defined field when the surface upon whxch it appears IS pelpendlcular to the axis of
"‘thex-raybeam Y : '

exemptlon on non-cemﬁed x-ray systems to F 6a.1 (1) and o

N (b) The purpose of F 6a i. (1) and (2) w111 be met by other methods

R Addmonal Re u1rements for Statlonarv General ”"ose X41ia Systems. In addition to the

requirements ' of ‘F.6a.i., ‘Stationary general purpose x-ray systems both certified and
noncertlﬁed, sha]l meet the followmg requlrements

an A method shall be provided to indicate when the axis of the x-ray beam is
perpendicular to the plane of the image receptor, to align the center of the x-ray field
with respect to the center of the image receptor to within 2 percent of the SID, and
to indicate the SID to within 2 percent;

(2)  The beam-limiting device shall indicate numerically the field size in the plane of the
image receptor to which it is adjusted; and
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(3)  Indication of field size dimensions and SIDs shall be specified in inches and/or

- centimeters, and shall be such that aperture adjustments result in x-ray field

dimensions in the plane of the image receptor which correspond to those indicated

by the beam-limiting device to within 2 percent of the SID when the beam axis is
indicated to be perpendicular to the plane of the image receptor.

iii.  X-Ray Svstems Designed for One Image Receptor Size. Radiographic equipment designed

for only one image receptor size at a fixed SID shall be provided with means to limit the field
at the plane of the image receptor to dimensions no greater than those of the image receptor,
and to align the center of the x-ray field with the center of the image receptor to within 2
percent of the SID, or shall be provided with means to both size and align the x-ray field
such that the x-ray field at the plane of the image receptor does not extend beyond any edge
of the image receptor. '

iv.” " X-Rav Svstems Other Than Those Described in F.6a.. ii. and iii. and Veterinary Systems

Installed Prior to the Effective Date of These Regulations and all Portable Veterinary X-Ra

(1) Means shall be provided to limit the x-ray field in the plane of the image receptor so
that such field does not exceed each dimension of the image receptor by more than

2 bercént of the SlID‘wh,eri the axls of the x-ray beam is perpendicular to the plane of

L. 1. 2), . Meansshallbe provided  lignthe center of he x.rey fied with the center of the
'~ image receptor to within 2 percent of the SID, or means shall be provided to both size

- and align the x-ray field such that the x-ray field at the plane of the imiage receptor

ctermined with the
eceptos

s of the x-ay beam perpendicular to the planc of the image

¢ E62v(1) and,(2) may be et with a system that meets the requirements fora
-~ general purpose X-ray system as specified in F.6a.i. or, when alignment means are
o, alsoprovided, may be met with either: -, . .

(@ An assortment of removable, fixed-aperture, beam-limiting devices sufficient
~ to meet the requirement for each combination of image receptor size and SID
 for which the unit is designed with each such device having clear and
permanent markings to indicate the image receptor size and SID for which it

is designed; or .’ |

(b) A beam-limiting device having multiple fixed apertures sufficient to meet the
requirement for each'combination of image receptor size and SID for which
the unit is designed. Permanent, clearly legible markings shall indicate the
image receptor size and SID for which each aperture is designed and shall
indicate which aperture is in position for use,

b. Radiation Exposure Control.

——
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Exposure Initiation. Means shall be provided to initiate the radiation exposure by a deliberate
action on the part of the operator, such as the depression of a switch. Radiation exposure
shall not be initiated without such an action. In addition, it shall not be possible to initiate
an exposure when the timer is set to a "zero" or "off" position if either position is provided.

Exposure Indication. Means shall be provided for visual indication observable at or from the
operator's protected position whenever x-rays are produced. In addition, a signal audible to
the operator shall indicate that the exposure has terminated.

Exposure Termination. Means shall be provided to terminate the exposure at a preset time
interval, preset product of current and time, a preset number of pulses, or a preset radiation
exposure to the image receptor. Except for dental panoramic systems, termination of an
exposure shall cause automatic resetting of the timer to its initial setting or to "zero."

(1) Manual Exposure Control.‘ An x-ray control shall be incorporated into each x-ray
system such that an exposure can be terminated by the operator at any time except
for: . '
- (a) Exposure of 2 second or less or

(b)  During senal radlography when means shall be provided to perrmt completxon
o of any smgle exposure of the series in process.

LA '(2) Automatlc Exgosure Controls Whenanautomatlc xgos conu'ol is provrded

-

a Indtcatron shall be made on the eontrol panel when t}us mode of operatlon 1s"'3 i
o selected - : R SR

)t - If the x-ray tubé potent1a1 is equal to or greater than 50 kVp, the mlmmum =

' # “exposuré time for field emission equipment rated for pulsed operatlon shall - - “ "

be equal to or less than atlme mterval equlvalent to T
_‘-2pu1ses e
HOR The mmlmum exposure tlme for all equipment other than that spec1ﬁed in
- F.6b.ii.(2)(b) shall be equal to or less than one-sixtieth (1/60) second or a
time interval required to deliver 5 mAs, whichever is greater;

(d)  Either the product of peak x-ray tube potential, current, and exposure time
shall be limited to not more than 60 kWs per exposure, or the
product of x-ray tube current and exposure time shall be limited to not more
than 600 mAs per exposure except that, when the x-ray tube potential is less
than 50 kVp, the product of x-ray tube current and exposure time shall be
limited to not more than 2000 mAs per exposure; and

F31



SSRCR Volume I - December 1995 Sec. F.6

iv.

i,

" @ Mobile and Portable Systems. Mobile

(&) Used foriess than one week a the same Joeaton shll b provided with ither.

() A visible signal shall indicate when an exposure has been terminated at the
limits required by F.6b.ii.(2)(d), and manual resetting shall be required before
further automatically timed exposures can be made.

Exposure Duration (Timer) Linearity. For systems having independent selection of exposure
time settings, the average ratios (X) of exposure to the indicated timer setting, in units of C
kg's" (mR/s), obtained at any two clinically used timer settings shall not differ by more than
0.10 times their sum. This is written as:

X -X) #0.1 (X, +X,)

where X, and X, are thevaverage Ckg's' (mR/s) values,

Exp_o sure Control Lbchtion.z Tbe i—ray e:ipbsuré control shall be so placed that the operator

- can view the patient while making any exposure.

Operator Protection, Excgg' 't-Veterinm Systems.

(1)  Stationary Systems. Station_exry x-ray systems shall be recjﬁii'ed to have the x-ray
control permanently mounted in a protected area so that the operator is required to

remain in that protected area during the entire exposure.

3

 orniteshall met e rquirements of .61,

‘2 protective barrier at least 2 meters (6.5 feet) high for operator protection
. Quring exposures, or.means shall be provided fo allo the operator 16 be at

ii.  Operator Protection for Veterma_rg ry Sy stems: Allstauonary,moblleor portablex-ray systems - '

used for veterinary work shall be provided with either a 2 meter (6.5 feet) high piotective e

barrier for operator protection during exposures, or shall be provided with means to allow
the operator to be at least 2.7 meters (9 feet) from the tube housing assembly during -
exposures. . . PR e R

PR A R

c. Source-to-Skin Distance. All mobile or portable radiographic systems shall be provided with means
to limit the source-to-skin distance to equal to or greater than 30 centimeters, except for veterinary
systems.

d. Exposure Reproducibility, When all technique factors are held constant, including control panel
sclections associated with automatic exposure control systems, the coefficient of variation of
exposure for both manual and automatic exposure control systems shall not exceed 0.05. This
requirement applies to clinically used techniques.
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e. Radiation from Capacitor Energy Storage Equipment in Standby Status. Radiation emitted from the

x-ray tube when the system is fully charged and the exposure switch or timer is not activated shall
qrw#h {fhhg#d#udwh#ri#318# }F2nj#+5#ploolurhqwjhqv,#shu# krxu# dwi 8# fhqwlphwhuv#iurp#dq|#d
surface of the diagnostic source assembly, with the beam-limiting device fully open.

f. Accuracy. Deviation of measured technique factors from indicated values of kVp and exposure time
shall not exceed the limits specified for that system by its manufacturer. In the absence of
manufacturer's specifications, the deviation shall not exceed 10 percent of the indicated value for
kVp and 20 percent for time. :

g mA/mAs Linearitv. The following requirements apply when the equipment is operated on a power
supply as specified by the manufacturer for any fixed x-ray tube ‘potential within the range of 40
percent to 100 percent of the maximum rated

i. Equipment Having Independent Selection of X-Ray Tube Current (mA). The average ratios

: " (X)) of exposure to the indicated milliampere-seconds product (C kg'! mAs™ (or mR/mAs))
obtained at any two consecutlve tube current settmgs shall not differ by more than 0.10 times
therr sum: e

X,-Xz < 0 10 (X,+X,) '
where X and Xz are the average values obtamed at each of two consecutlve tube current

settings, or at two settmgs dlﬁ'enng by no more than a factor of 2 where the tube current
selectlon is contmuous G .

Selector :But ‘Not ia S parate ‘Tube" Current mA) Selector ~The’ average ratios (X)) of
i exposure to_the ‘indicated ifrmlharnpere-seconds ‘product, * in units -of C- kg ‘mAs? (or
mR/mAs), obtamed at any?two consecutlve mAs selector settmgs shall not dlffer by more

erz‘ < 0 10 (Xl +Xz)

where Xl and X2 are the average values obtamed at any two mAs selector seftings, or at two
settings dlffenng by no more than a factor of 2 where the mAs selector provides contlnuous
selectlon ' : :
iii. Measunne Comghance Detemunatlon of comphance shall be based on 10 exposures taken
~* within a time period of one hour, at each of the two settings. These two settings may include
any two focal spot sizes except where one is equal to or less than 0.45 millimeters and the
other is greater than 0.45 millimeters. For purposes of this requirement, focal spot size is the
nominal focal spot size specified by the x-ray tube manufacturer.

h. Additional Requirements Applicable to Certified Systems Only. Diagnostic x-ray systems
incorporating one or more certified component(s) shall be required to comply with the following
additional requirement(s) which relate to that certified component(s).
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i. Beam Limitation for Stationarv and Mobile General Pm Dose X-Ray Systems.

m

@

L&)

@

)

There shall be provided a means of stepless adjustment of the size of the x-ray field.
The minimum field size at an SID of 100 centimeters shall be equal to or less than
5 centimeters by 5 centimeters.

When a light localizer is used to deﬁne the x-ray ﬁeld it shall provide an average
illumination of not less than 160 lux or 15 fee%eaﬂd-lesfoot-candles at 100 centimeters
or at the maximum SID, whichever is less. The average illumination shall be based
upon measurements made in the approximate center of each quadrant of the light
field. Radiation therapy simulation systems manufactured on and after May 27,
1980, are exempt from this requirement.

The edge of the light field at 100 centlmeters or at the maximum SID, whichever is

less, shall have a contrast ratlo, corrected for ambient lighting, of not less than 4 in

the case of beam-lnmtmg devices des1gned for use on stationary equipment, and a
contrast ratio of not less than 3 in the case of beam-limiting devices designed for use
on mobile equipment. The contrast ratio is defined as I/, where I, is the
illumination 3 millimeters from the edge of the light field toward the center of the
field; and I, is the illumination 3 millimeters from the edge of the light field away

- ,,from the center of the field.  Compliance shall be determined with a measunng T

mstrument aperture of 1 mllhmeter in dlameter

JORRAAL RS

PBL ‘:shall prevent the productlon of x-rays when _

‘‘‘‘‘‘

8 '-*:rdlffels except as perm1tted by F. 6h ii. (3), ﬁom the correspondmg lmage:: o

'f‘receptor dunens:ons by more than 3 percent of the SID; or

N (b) o The sum of the length and W1dth dlﬁ'erences as stated in F. 6hu (1)(a) w1thout ‘, '

fregard to 51gn exceeds 4 pcrcent of the SID;

Comphance W1th F.6h.ii.(1) shall be deterrmned when the equxpment indicates that -

‘the beam axis is perpendxcular to the plane of the image receptor. Compliance shall

be determmed no sooner than 5 seconds after i insertion of the i 1mage receptor;

The PBL system shall be capable of operatlon at the discretion of the operator, such
that the size of the field may be made smaller than the size of the image receptor
through stepless adjustment of the field size. The minimum field size at an SID of
100 centimeters shall be equal to or less than 5 centimeters by 5 centimeters;
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(4)  The PBL system shall be designed such that if a change in image receptor does not
cause an automatic return to PBL function a&s described in F.6h.ii.(1), then any
change of image receptor size or SID must cause the automatic return.

Beam Limitation for Portable X-Rav Systems. Beam limitation for portable x-ray systems
shall meet the beam limitation requirements of F.6a.i. or F.6h.ii.

i. Tube Stands for Portable X-Rav Systems. A tube stand or other mechanical support shall be used
for portable x-ray systems, so that the x-ray tube housing assembly need not be hand-held during
exposures.

Sec. F.7 - Intraoral Dental Radiographic Systems. In addition to the provisions of F.3 and F.4, the
requirements of F.7 apply to x-ray equipment and associated facilities used for dental radiography.
Requirements for extraoral dental radiographic systems are covered in F 6. Only systems meeting the
requirements of F.7 shall be used.

a. Source-to-Skin Distance (SSD). X-ray systems designed for use with an intraoral image receptor
shall be provided with means to limit SSD, to not less than:

i

i

18 centimeters if operable above 50 kVp; or

10 centimeters 1f operable at 50 kVp on]y

7 L b. £ Beam Lumtatxon Radlographxc systems desxgned for use with an mtraora] 1ma2e receptor shall be
~ i provided with means to limit the x-ray'beam such that the beam at the minimum SSD shall be
T contamable ina clrcle havmg a dlameter of no more than 7 centlmeters R

iii.

SR S
R0 .-»_c;.-. 3

| '? E Means shall be provxded to 1mt1ate the radlatlon exposure by a dehberate actlon on’t o
i jthe part of the operator, such as the: depresswn of a switch. Radiation exposure shall
. _not be m1t1ated w1thout such an actlon, and -

. (2) It shall not be p0551b1e to make an exposure when the t1mer issettoa "zero or "off"

- posmon 1f elther posmon is prowded

Esture Indlcatlon ‘Means shall be provided for visual indication observable at or from the

operator’s protected position whenever x-rays are produced. In addition, a signal audible to
the operator shall indicate that the exposure has terminated.

Exposure Termination.
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(1)  Means shall be provided to terminate the exposure at a preset time interval, preset
product of current and time, a preset number of pulses, or a preset radiation exposure
to the image receptor.

(2)  Anx-ray exposure control shall be incorporated into each x-ray system such that an
exposure can be terminated by the operator at any time, except for exposures of 2
second or less. '

(3) - Termination of an exposure shall cause automatic resetting of the timer to its initial
setting or to "zero." : -

iv.  Exposure Duration (Timer) Linearity. For systems having independent selection of exposure
.. time settings, the average ratios (X,) of exposure to the indicated timer setting, in units of C

kg s (mR/s), obtained at any two clinically used timer settipgs shall not differ by more than
0.10 times their sum. This is written as: A : o
K X)HOI(K XY _,
where X, and X, are the averaée valﬁes; o
V. Exposure Control Location and ng e?étor Protectlon o
- (1)  Stationary x-ray systems shall be requlred to icila.:ve‘ ;iie x.ray éxp‘osﬁrbe‘;qn'.trc;_l; o

- ... permanently mounted in a protected area, so that the operator is required to femain : - -
Ceiel o Zieeointhat protected area during the entire exposure;and : . ;o ek

Py

EERT SR S-S T g
-+

(). Mobile and portable x-tay systems which are: -

_ shall meet the requirements of F.7¢.v.(1);

."“(8)  Used for greater than one week in the sameé location, i.e,, a T00m " Or SUite

- (b) Used for less than one week in the same location shall bé provided
- - with either a protective barrier at Jeast 2 meters (6.5 feet) highfor .~~~
+ . operator protection, or means to allow the operator tobe atleast 2.7 ©
ometers. v il e gt Tty R R
(9 feet) from the tube housing assembly while making exposures.

d.  Reproducibility, When the equipment is operéfédi on anradeqﬁate power supply as speclﬁed :
by the manufacturer, the estimated coefficient of variation of radiation exposures shall be no
greater than 0.05, for any specific combination of selected technique factors. - - ' '

e. mA/mAs Linearity. The following requirexhents appiy when the equipment is operated on
a power supply as specified by the manufacturer for any fixed x-ray tube potential within the
range of 40 percent to 100 percent of the maximum rated. _ :

i. Equipment Having Independent Selection of X-Ray Tube Current (mA). The average
ratios (X;) of exposure to the indicated milliampere-seconds product, in units of C kg’
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' mAs™ (or mR/mAs), obtained at any two consecutive tube current settings shall not
differ by more than 0.10 times their sum:

Xl - Xz _<_ 0.10 (X|+X2)

where X, and X, are the average values obtained at each of two consecutive tube
current settings, or at two settings dlffenng by no more than a factor of 2 where the
tube current selection is contmuous

ii. Equipment Having a Combined X-Ray Tube Current-Exposure Time Product (mAs)
* Selector, But Not a Separate Tube Current (mA) Selector. The average ratios 0.4

of exposure to the indicated milliampere-seconds product, in units of C kg" mAs™
(or mR/mAs), obtained at any two consecutive mAs selector settings shall not differ
by more than 0.10 times their sum:

Xl - Xz S 0.10 (xl +Xz)

where X, and X, are the average values obtained at any two mAs selector settings,
or at two settings differing by no more than a factor of 2 where the mAs selector
. prov1des contmuous selectlon . o

iii. Measunng Comghance Determmauon of comphance shall be based on 10 exposures .
o -taken within a t1me penod of one hour, at ‘each of the two settmgs These two
. setting v > any;ty }focal spot srzes except where oneis equal tojorless -~ -
ol if,than 0 45 mllllmeters'; the other is greater than 0. 45 ‘millimeters. - For purposesof - -

- thisz v size is the nommal focal spo ’1ze speclﬁed by the x-ray

B Acctiraey. Dev1at10n of technique’ actors ﬁ'om inidicated values for kVp and exposure time

o (1f time is mdependently selectable) ‘shall not exceéd the limits specrﬁed for that system by

its manufacturer “In the absence of manufacturers specrﬁcatlons the dev1atlon shall not
excced 10 percent of the mdlcated value for kVp and 20 percent for tlme ;

g kVp Limitations. Dental x-ray maclnnes wnh a nommal fixed kVp of less than 50 kVp shall
not be used to make dragnostlc dental radlographs of humans. :

h. Administrative Controls.
i. Patient and film holding devices shall be used when the techniques permit.

ii. The tube housing and the PID shall not be hand-held during an exposure.
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ili.  The x-ray system shall be operated in such a manner that the useful beam at the
 patient's skin does not exceed the requirements of F.7b.

iv.  Dental fluoroscopy without image intensification shall not be used.

Sec. F.11 - Computed Tomomghx X—Raz S)gstems=

a. Deﬁmtlons In addxtlon to the deﬁnmons prov1ded inA2 and F.2 of these regulations, the
foIlowmg definitions shall be apphcable to F.11:

"Computed tomography dose mdex means the mtegral from -7T to +7T of the dose proﬁle along
a line perpendicular to the tomographlc plane divided by the product of the nommal tomographic
section thickness and the number of tomograms produced in a single scan, that is:

Install Equation Editor and double-
click here to view equation.

where;

oz ' % Posmon along a hne perpendlcular to the tomographlc plane

TIuS deﬁmtlon assumes that the dose proﬁle is centered around z—O and that, for a mulnple
tcmograrn system, the s scan mcrement between adJacent scans 1s nT

“Contrast scale" means the change m the lmear attenuatlon coefﬁc1ent per CTN relatlve to water,
- that is:

Install Equanon detor and double- -
click here to view equation.

where:

Install Equation Editor and double-

click here to view equation. = Linear attenuation coefficient of the material of
interest;
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Install Equation Editor and double-

click here to view equation. = Linear attenuation coefficient of water;
Install Equation Editor and double-

click here to view equation. = of the material of interest;

Install Equation Editor and double-

click here to view equation. = of water.

"CS" (See "Contrast scale™).

"CT conditions of operation” means all selectable parameters goveming the operation of 2 CT x-ray
system including, but not limited to, nominal tomographic section thickness, filtration, and the
technique factors as defined in F.2. :

"CTDI" (See "Computed tomography dose index").

"CT gantry" means the tube housmg assemblies, beam—lmntmg devrces, detectors and the
supportmg structures and frames whrch hold these components

"CTN" (See "CT number")

"CT Number" means the number used to represent the x-ray attenuatlon assoc1ated with each_
elemental area of the CT 1mage SR CE g 4

R R R s RS ETR
= i LA T 3 ? B ;

' Install Equanon Edltor and double- S
chckhcretovrew‘equauon R

At

L Install Equanon Edrtor and double-

d’ck her_?m"‘ew equation.. . A constant, a normal value of 1000 when the
B Houndsﬁeld scale of CTI\ is v used;
Install Equatlon Edntor and double- e RS :
- click h?femwew °q“a"°“ = . Linear attenuation coefficient of the material of

1nterest
Install Equation Editor and double- - , _
click here to view equation. = Linear attenuation coefficient of water.

"Dose profile" means the dose as a function of position along a line.

"Elemental area” means the smallest arca within a tomogram for which the x-ray attenuation
properties of a body are depicted. (See also "Picture element").
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"Multiple tomogram system" means a computed tomography x-ray system which obtains x-ray
transmission data simultaneously during a single scan to produce more than one tomogram.

"Noise" means the standard deviation of the fluctuations in CTN expressed as a percentage of the
attenuation coefficient of water. Its estimate (S,) is calculated using the following expression:

Install Equation Editor and double-
click here to view equation.

where:
Install Equation Editor and double-
click here to view equation. = Linear attenuation coefficient of the material of interest.
Install Equation Editor and double- ,
clickhere to view equation. .. = . I inear attenuation coefficient of water.
Install Equation Editor and double- - oL o N S
clickhereto viewequation.  ~  Standard deviation of the CTN of picture elements in
a specified area of SR SUREE

-

the CT 1mage
: . V“-'"Nommal tomographJc sectlon thlckness means the full w1dth at half-maxlmum of the sensxt1v1ty 5 L
Lt proﬁle taken at the center of the cross-sectlonal volume over wh1ch x-ray transmlssmn data are . -

¥,

e "Reference plane" means a plane wh1ch is dlsplaced from and parallel o the tomographlc plane S0

' "Scan means the complete process of collectmg x-ray transm1551on data for the productlon of a
tomogram Data can be collected mmultaneously dunng a smgle scan for the production of one or
more tomograms »

"Scan mcrement" means the amount of relative displacement of the patient with respect to the CT
x-ray system between successive scans measured along the direction of such displacement.

"Scan sequence" means a pre-selected set of two or more scans performed consecutively under pre-
selected CT conditions of operation.

"Scan time" means the period of time between the beginning and end of x-ray transmission data
accumulation for a single scan.

-

F40



Sec.F.11 DRAFT SSRCR Volume I - Deecmbert995Mar 1999

"Single tomogram system" means a CT x-ray system which obtains x-ray transmission data during
a scan to produce a single tomogram.

"Tomographic plane” means that geometric plane which is identified as corresponding to the output
tomogram.

"Tomographic section" means the volume of an object whose x-ray attenuation propertres are imaged
in a tomogram. _

b. Requirements for Equipment. -
i. Termination of Exposnre. ’

(1)  Means shall be provrded to terminate the x-ray exposure automatically by
either de-energizing the x-ray source or shuttering thé x-ray beam in the event
of equipment failure affecting data collection. Such termination shall occur
within an interval that limits the total scan time to no more than 110 percent
of its preset value through the use of erther a backup tlmer or devices which

- monitor equrpment function.”

2 A wsrble srgnal shall indicate when the x-ray exposure has been termmated
SR -'_ : '--through the means reqmred by Subdrvrsron F;l lb i. (1) IR

o (3) The operator shall be able to termmate the x—ray exposure at any trme dunng'_:r "
- ©7 T gscanyor series of 8 scans under CTx-my system contro] of greater than one-- "
- fﬁ_‘j Vhalf second duratron : (R ST o

Y u 'anﬁog@phlc Plane Indlcatlon and Ahm_ ent

o ( 1) Forz any smgle tomogram system, means shall be prov1ded to permlt wsual
s 'determmatron of the tomograph1c p]ane or a reference plane oﬂ'set from the
tomographrc plane. -

j '(2)" For any multlple tomogram system means shall be prowded to perrmt visual
determination of the location of a reference plane. This reference plane can
“be offset from the location of the tomographrc planes.

(3) If a device using a light source is used to satisfy the requirements of
Subdivisions F.11b.ii.(1) or (2), the light source shall provide illumination
levels sufficient to permit visual determination of the location of the
tomographic plane or reference plane under ambient light conditions of up to
500 lux.
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iil. Beam-On and Shutter Status Indicators and Control Switches.

(1)  The CT x-ray control and gantry shall provide visual indication whenever X-
rays are produced and, if applicable, whether the shutter is open or closed.

(2)  Each emergency button or switch shall be clearly.labeled as to its function.

iv. Indlcatlon of CT Condmons of Ogeratlon The CT x-ray system shall be de81gned
such that the CT conditions of #peration to be used during a scan or a scan sequence
shall be indicated prior to the initiation of a scan or a scan sequence. On equipment
having all or some of these conditions of operation at fixed values, this requirement
may be met by permanent markings. Indication of CT conditions of operation shall
be visible from any position ﬁom which scan initiation is poSSible;

v. Extraneous Radlatlon When data are not bemg collected for image production, the
radiation adjacent to the tube  port shall not exceed that perrmtted by F.4c.

v1 o -Max1mum Surface CT DI Identlﬁcatlon The angular posmon where the maximum
surface CTDI occurs shall be 1dent1ﬁed to allow for reproducible positioning of a CT
dosmetry phantom :

- vn ”.:Addmonal Rgmrements Apghcable to CT X-Ray Systems Contalmng a Gang
o :ManufacturedAﬁerSgptember3, 1985" L S R R

- x-ray productlon shall 'be actuated for at least one-ha"lf second Indicatorsat
-..+,..or near the : gantry shall be dlscemible from any pomt external to the patient
i opemng where msertlon of any paxt of the human body 1nto the primary beam
- is poss1ble . , , :

(3) - The dev1atlon of 1nd1cated scan 1ncrement versus actual mcrement shall not
- exceed plus or minus. 1 mllhmeter with any mass from 0 to 100 kilograms
resting - on the support devxce The ‘patient support device shall be
incremented from a typical starting position to the maximum incremented
distance or 30 centimeters, whichever is less, and then retumed to the starting
position. Measurement of' actual versus indicated scan increment may be

taken anywhere along this travel.
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(4)  Premature termination of the x-ray exposure by the operator shall necessitate
resetting of the CT conditions of operation prior to the initiation of another
scan.

Facility Design Requirements.

i.

ii.

Surve S Calibrations_ S Ot Checks "and ‘er:a‘tin':Prdc‘edures. ‘

ii.

Aural Communication. Provision shall be made for two-way aural communication
between the patient and the operator at the control panel.

Viewing Systems. *

(1)  Windows, mirrors, closed-circuit television, or an equivalent shall be

~ provided to permJt continuous observation of the patient during irradiation

and shall be so located that the operator can observe the patient from the
control panel

@ - When the ‘primary viewmg' system is by electronic means, an alternate
viewing system (which may be electronic) shall be available for use in the
~event of failure of the primary viewing system.

8 *;;‘surveys shall ';be done aﬁer any change in the fac111ty or equlpment wh1ch »
o ?,‘émrght‘ cause a‘srgmﬁcant mcrease m radtatlon hazard : ,

i (2) B The reglstrant shall obtam a wntten report of the survey from the quahﬁed

o expert, and 2 copy of the report shall be made avatlable to the Agency upon
' request s :

Radiation Cahbratrons. .
(1) - The calibration of the radlatlon output of the CT x-ray system shall be
performed by, or under the direction of, a qualified expert who is physically

present at the facility during such calibration.

(2)  The calibration of a CT x-ray system shall be performed at intervals specified
by a qualified expert and after any change or replacement of components
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which, in the opinion of the qualified expert, could cause a change in the
radiation output.

(3)  The calibration of the radiation output of a CT x-ray system shall be
performed with a calibrated dosimetry system. The calibration of such
system shall be traceable to a national standard. The dosimetry system shall
have been calibrated within the precedmg 2 years.

@4 CT dos1metry phantom(s) ‘shall be used in deterrmmnsz the radiation output
of a CT x-ray system. Such phantom(s) shall meet the following
specifications and conditions of use:

, (a) . CT dosimetry phantom(s) shall be right circular cylinders of
- polymethyl methacrylate of density 1.19 plus or minus 0.01 grams
per cubic centimeter. The phantom(s) shall be at least 14 centimeters
in length and shall have diameters of 32.0 centimeters for testing CT
_x-ray systems designed to image any section of the body and 16.0

- centimeters for systems designed to image the head or for whole body
 scanners operated in the head scanning mode;

() . CT dosmetry phantom(s) : shall prowde means for the placement of
‘ a dosmeter(s) along the axis of rotation and along aline parallel to
- the'axis of rotation 1.0 centimeter from the outer surface and within AN
" the phantom ‘Means for the placement of dos1meters or ahgnment SRR
o dewces at other locatlons ‘may be prov1ded : - o

. ‘g{,‘matenal to'accommodate d051meters shall be accounted for through L “
ot appropnate correctlons to.: the reported data or included in the
~ statement of max1mum dev1atlon for the values obtamed usmg the

_ "("d)b All dose measurements shall be performed with the CT dosimetry
phantom placed on the patient couch or support device without
additional attenuation materlals present.

(5)  The calibration shall be required for each type of head, body, or whole-body
scan performed at the facility. -

(6)  Calibration shall meet the following requirements:

(@)  The dose profile along the center axis of the CT dosimetry phantom
for the minimum, maximum, and midrange values of the nominal
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tomographic section thickness used by the registrant shall be
measurable. Where less than 3 nominal tomographic thicknesses can
be selected, the dose profile determination shall be performed for
each available nominal tomographic section thickness;

(b)  The CTDF along the two axes specified in Subdivision F.11d.ii.(4)(b)
shall be measured. The CT dosimetry phantom shall be oriented so
that the measurement point 1.0 centimeter from the outer surface and
within the phantom is in the same angular position within the gantry
as the point of maximum surface CTDI identified. The CT conditions
of operation shall correspond to typical values used by the registrant;

(©) The spot checks specrﬁed in F.11d.iii. shall be made.

@) Calibratron procedures shall be in writing. Records of cahbratlons performed
shall be maintained for inspection by the Agency.

1ii. | Spot Checks

‘(1) The spot-check procedures shall be in wntmg and shall have been developed ,
‘ “byaquahﬁedexpert SR o

(20 The spot-check procedures shall mcorporate the use of a CT dosrmeh'y_r"e.;j B
P phantom which has ¢ a capablhty of provrdmg an mdlcatlon of contrast scale, . "
""" noise, nominal tomographrc sectron 'thicknéss; the resolutlon capabrhty of the o

~ system for low and lngh contrast obJects and measunng the mean CTN for” ity A

S water or other reference maten T Tt L

OB All spot checks shall bé mcluded in 'the calibratlon requlred by F lld i and S
at t1me mtervals and under system condltrons specrﬁed bya quahﬁed expert,: o

(4)  Spot checks shall 1nc1ude acqulsmon of unages obtamed w1th the CT '
; dosimetry phantom(s) using the samé processing mode and CT condmons of -
~ operation as are used to perform calibrations’ required by F.11d.ii. The
images shall be retained, until a new calibration is performed in two forms
as follows: :

(a) Photographic copies of the images obtained from the image display
device; and .

2 For the purpose of determining the CTDI, the manufacturer's statement as to the nominal tomographic section thickness
Jor that particular system may be utilized.
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(b)  Images stored in digital form on a storage medium compatible with
the CT x-ray system.

(5)  Written records of the spot checks performed shall be maintained for
inspection by the Agency.

iv. Operating Procedures.

(1) TheCT ‘x,-ray systern shall not be’operated except by an individual who has
: been specifically trained in its operation.

(2)  Information shall be available at the control panel regarding the operation and
calibration of the system. Such information shall include the following:

‘(8 Datesof the latest calibration and spot checks and the location within
the facility where the results of those tests may be obtained;

(b)  Instructions on the use of the CT dosmetry phantom(s) including a

- schedule of spot checks ~appropriate for_the system, allowable

variations for the indicated parameters, and the results of at least the
most recent spot checks conducted on the system ’ S

, ¢) . r»'I‘he;drstance in tmlhmeters between th tomograph1c plane and the];. S
.:;Areference plane 1f a reference ylme is utiliz R

A current techmque chart. avatlable at -the’.control panel whrch' : |
. " specifies for each routine exammatlon}the CT condmons of operatron )
TR ,:.,_;_and the number ofscansperexammatlon -

" (3) If the cahbratlon or spot check of the CT x-ray system 1dent1ﬁes that a system
operatmg parameter has exceeded a tolerance estabhshed by the quahﬁed
expert, use of the CT x-ray system on patients : shal] be limited to those uses
permrtted by estabhshed wntten mstructlons of the quahﬁed expert

Sec. F.12 - Mammography.

*Note: for use by states without certification authority from FDA. By adopting these

requirements, this Agency does not have enforcement. sanction, or penalty authoritv for federal

violations.

Requirements for Certification.*
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a. Only x-ray systems. pursuant to the Mammoeraghv Qualitv Standards Act of 1992,
f_gblic Law 102-539, and 21 C.F.R. Part 900, shall be used for screening and diagnostic
mammography.

b. A facility performing mammoémghv shall have a valid certificate issued by the U.S.

- Department of Health and Human Services, pursuant to the Mammographyv Quality
Standards Act of 1992, Public Law 102-539, and 21 C.F.R. Part 900.

c. A facility performing mammography shall ensure that the additional mammography
activities of processing the x-ray film, interpreting the image, and maintaining viewing

conditions. wherever performed, meet all quality standards pursuant to the

Mammography Quality Standards Act of 1992, Public Law 102-539, and 21 C.F.R. Part

[N ote For use by states Wlth certlﬁcaton authority ﬁ-om FDA ¥

a. Regulrements for Certtﬁcatlon *¥

i General.. After the effective date of these regulations. a certificate issued by the
Agency is required for lawful operation of all mammography facilities subject to
the provisions of this section. To obtain a certificate from the Agency. facilitie’ .

are required to'meet the quality standards m F 1 2b and to be accredlted bv an -

-:,{-‘Mi;;. : roved acereditation body.:5 708 BRI L

o FDA-a roved aceredxtatlon bod SN

. (b) ) f‘f'i'Follo gthe A?en': Tsreeel 'tof the accredltatlon bod ‘s demswn |
"~ to accredit a facility-the Ager i
o facility,

‘or renew an existing certificate, if the Agency determines
ility has satisfied the requirements for certification or

recertification.

(2) Provisional certificates.

(a) A new facility is eligihle to agg]'yv for a provisional certificate. The

provisional certificate will allow the facility to perform
mammography and to obtain clinical images needed to complete
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the accreditation process. To receive a provisional certificate, a
facility must apply and submit the required information to an FDA-

-approved accreditation body.

(b) Following the Agencv's receipt of the accreditation body's decision
that a facility has submitted the required information, the Agency

may issue a provisional certificate to a facility upon determination

that the facility has satisfied the requirements for provisioga_l
certification. A provisional certificate shall be effective for up to

six months from the date of issuance. A provisional certificate

~'cannot be renewed, but a facility may apply for a 90-day extension
. ofthe provisional certificate. . =~ . L

“(3) __ Extension of provisional certificate.

(a) __To apply for a 90-dav extension to a provisional certificate, a
facility shall submit to its accreditation body a statement of what
the facility is doing to obtain certification and evidence that there
would be a significant adverse impact on access to mam"moeraLh y

_ 1n the geogr_aghic area served if such facility did not obtainan =~

e daz extenswn )

Py

iii.  Reinstatement Polii:: ; c facility that has allowed its
‘ certificate to expire.-that has been refused a renewal of its certificate by FDA or
the Agency. or that has had its certificate suspended or revoked by FDA or the

Agency, may apply to have the certificate reinstated so that the facility mazjgg

T 'considered to be“a ‘new faéili / émd thefeb bé éli 'ble for a provisional certificate.

(1) Unless prohlblted from remstaternent under F.12aiii.(4), a fac111tv
applying for reinstatement shall; -

(a) Contact an FDA-approved accreditation body to determine the

requirements for reapplication for accreditation;

F48



Sec.F.11 o - " DRAFET SSRCR Volume I - Decemberti95Mar 1999

(b) ___Fully document its history as a previously provisionally certified or
certified mammography facility, including the following

information;

1. Name and _gddress of the facility under which it was
- previously provisionally certified or certified;

2. Name of previous owner/lessor;

— 3. FDA facﬂltv 1dent1ﬁcat10n number assigned to the facxhg
o . S under its prevmus certlﬁcatlon, and

‘4'. ‘ Exmratlon date of the‘most receht FDA provisional
- certlﬁcate or certlﬁcate and

(c) Justlfv apghcatlon for remstatement of accreditation by submlttm
- to the accreditation body or other entity designated by the Agency.
a corrective action plan that details how the facility has corrected
- deficiencies that contributed to the lapse of. denial of renewal. or ..

revocanon of 1ts certlﬁcate

S(0) « ,The Agencx may issue a prov1s1ona1 cerhﬁcate to the fac111t_y
e }vt‘ ( ) Followmz the:Agenﬂs recelpt of the accredltatlon bodvs declslon 3 o
Lo i e that a facility has adequately corrected, orlsmthe orocess of R
“correctmg, gertmentdeﬁcwncles, and :ioooo L B

- Th'e'Aeenc! etetmlnes ‘that the faclhgz has taken sufﬁcxen
corrective action since the lapse of, denial or renewal, or
evocanon of 1ts prevmus certificate. ‘

o 3); o Aﬂer feceiving the growsmnal certificate, the facility may lawfully resume
.-~ performing mammoggaphz semces while completing the requirements for

e e '-"fi;'v‘certlﬁcatlon

(4) "-'If a facilitV's certiﬁcate was revoked on the basis of an act described in
’ F.12d., no person who owned or operated that facility at the time the act
occurred may own or operate a mammography facility within two vears of
the date of revocation.

iv. Each certified mammography facility shall pay an annual certification fee of

) within thirty days after the billing date. Failure to pay the required fee
shall be grounds for suspension or revocation of the certificate.
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b. Quality Standards.

i Personnel. The following requirements applv to all personnel involved in any

aspect of mammography, including the production. processing, and interpretation
of mammograms and related quality assurance activities:

(1) Interpreting physicians. All physicians interpreting mammograms shall
meet the following qualifications:

() - Imtlal quallﬁcatlons Unless the exemption in F.12b.i. ( l)(c)l of

“this subsection applies, before beginning to interpret mammog;@__s_
- independently, the interpreting phvsician shall; '

1. Belicensed to practice medicine in this State:

D “'Méé-tvt:l.le'folloiv'jvr_lg requirements:

i (A)'"‘ _ Be certified in an appropriate specialty area by a

.~ body determined bv the Agency or FDA to have have
"~ procedures and requirements adequate to ensure nsure that -
physwtans certified by the body are competent t
1ntemret radiological grocedures, mcludmg

1 mammographyior- ;. o

-;,Be certified in d1aqnost1cA radlologz bz elther th

“~American Board ¢f Radiology, the American

;‘0steopath1c Board of Radiology. or the Roxal ’ -
“:College of Physiciaris and Surgeons of Canada, or

-7:La\'elw@htk=asttlueern___Mcum+cma_g o -

-~ formal training in the interpretationof
. mammograms and in topics relatedto -
* mammographv. The training shallinclude
instruction in radiation physics, irming radiation
physics specific to mammography. radiation effects,
. and radiation protection. The mammographic =~
" interpretation component shall be under th_g direct

supervision of a physician who meets the
requirements of F.12b.i.(1);

(C)  Have a minimum of sixty hours of documented

medical education in mammography, which shall
include: instruction in the interpretation of
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mammograms and education in basic breast
anatomy, pathology. physiology, technical aspects
of mammography, and quality assurance and quality
control in mammography. All sixty of these hours
shall be Category I and at least fifteen of the
Categog—l_ﬁours shall have been acquired with the

~ three years immediately prior to the date that the

physician qualifies as an interpreting physician.

Hours spent in residency specifically devoted to

mammography will be considered as equivalent to
‘Category I continuing education credits and shall be

tccgted if documented in wntmg by the
appropn riate re'oresentatlve of the tralmne institution;
: and '

(D) ‘ Unless the exemption invF.12b.i.( 1)(c)2. applies,

have interpreted or multi-read at 240 =~ -
- mammographic examinations within the six-month
. period immediately prior to the date that the
.- physician gualifies as an interpreting physician.
. This interpretation or multi-reading shall be under
o the dlrect ggemswn of an mtg_rgretme physxclan

Contlnum expenence and educatlon All mtmtme Qhﬁl(:lan

Following the second anniversary date of the end of the

‘ ha]l mamtam thelr quahﬁcatlons bv meetmg the followmg

. calendar quarter in which the requirements of F.12b:i.(1a)
* " were completed. the interpreting physician shall have
- interpreted or multi-read at least 960 mammographic -
" "examinations during the twenty-four months immediately -
+ ' preceding the date of the facility's annual MOSA inspection
or the last day of the calendar guarter preceding the
' . inspection or any date in-between the two. The facility
 shall choose one of these dates to determine the 24-month

geriod.

Following the third anniversary date of the end of the

calendar quarter in which the requirements of F.12b.i.(1)(a)
were completed, the interpreting physician shall have

taught or completed at least fifteen Category I continuing
medical education units in mammography during the thirty-

F51



SSRCR Volume I - DecembenlO9SMay 1999 DRAFT Sec.F.11

six months immediately preceding the date of the facility's
annual MQSA inspection or the last day of the calendar

quarter preceding the inspection or anv date in between the

two. The facility shall choose one of these dates to
determine the 36-month period. This training shall include
at least six Category I continuing medical education credits

in each mammographic modality used by the intggreting_
phﬁician in his or her practice; and

|

3. Before an mteroretmg physician may begin mdggendently
- interpreting mammograms produced bv a new

" mammographic modality, that is, a mammog:aghic
" modality in which the physician has not grevioufz been
trained, the interpreting physician shall have at least eight
hours of training in the new mammographic modality,

4. Units earned through teaching a specific course canbe =~

' counted only once towards the fifteen required by
- F.12b.i(1)(b)2.. even if the course is taught multiple times
o during the previous thirty-six months. o

R c) Exemntlons

1. These nhvs1c1ans who quahﬁed as mterm'etmg physwl n L
S under FDA'S initerim regulations prior to April 28, 1999 ar T
© 777 - considered to havei met the lmtlal rgun'ements of ‘ { B

i 2. '”ths1c1ans who have mtcrgreted or mu]tl-read at least 240

.0 7 .7 mammographic examinations under the direct supervision
B - of an interpreting physician in any six-month period ruﬁ-ﬁg :
the last two vears of a diagnostic radiclogy residency and
who become appropriately board certified at the first

allowable time, as defined by an eligible certifying body,
are otherwise exempt from F.12b.i.(1)(a)4..

(d) Reestablishing gua]iﬁcations.v Interpreting physicians who fail to

maintain the required continuing experience or continuing
education requirements shall reestablish their qualifications before

resuming the independent interpretation of mammograms. as
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- follows:
1. Interpreting physicians who fail to meet the continuing

experience requirements of F.12b.i.(1)(b)1. shall:

(A)  Interpret or multi-read at least 240 mammoegraphic

examinations under the direct supervision of an
- interpreting physician, or

(B) __Interpret or multi-read & sufficient number of

- mammographic examinations under the direct
supervision of an interpreting physician. to bring the
, _ph ysician's total up to 960 examinations for the
- prior twenty-four months, whichever is less.

_(C) _The interpretations required under

E.I2bi.(1)X)L(A) or F.12b.i.(1(d)1.(B) shall be

done within the six months immediately prior to
7 resummg mdependent mtg_pretatlon

1

Interpretmsz ths1c1ans who fall to meet the contmume

FiR ( 2) =i »:Radlologgc technologists.-All mammomphlc exammatlons shall b

= performed by radiologi¢ téchnologists who meet the following general eneral

. guirements,’ mamm°gr_ap‘ h}: r_egm nirements, and continuing education and

(é) o Genermmrements G :

B -Be Ilcensed to perform general radloggghic p; ocedures in

9 Be"certiﬁéd a.nd @ : stered in active status with the

American Registry of Radiologic Technologists in the field
of radiography; and ‘

(b) Mammog[aphz requirements. Have, prior to April 28, 1999

qualified as a radiologic technologist under F.12b.i.(2) or
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completed at least forty contact hours of documented training

specific to mammography under the supervision of a qualified

~ instructor. The hours of documented trammg shall include, but not

necessanlz be llmxted to

1. Training in breast anatomy and physiology, positioning and
compression, quality assurance/quality control techniques,
imaging of patients with breast implants;

2. The performance of a minimum of twenty-five

: " examinations under the direct supervision of an individual
o qualified under F.12b.i.(2); and -
- 3, Atleast e1g ht hours of trammg in each mammography

Q)

modality to be used by the technologist in performmg

] mammogaghz exams, and

Contmuma educatlon requlrements

o’ 7" . ':l. el

Followmg the tlnrd anmversa_rz date of the end of the

... - calendar guarterm Wthh the rmulrements ofF 12b1 (22(a[
':-"" ' i'.' A ogic' " f"-" ‘

N betWé’én thé tWO" Thé" faci

dﬁleﬁda’fhﬁéi‘téi‘?ﬁfeced' CE intr’m'é inspection Or any daté in
li s'hall ‘ch'o'ose one' of

~ counted only once towards the fifteen reéquired in

At leé’s't‘si;k of the?zsam’iﬁﬁiﬁ& 'édﬁcéitidn units required in

F.12b.i.(2)(c)1."shall be related to each mammozragm
modahgx used bg the technolog;s

' Requahﬁcatlon Radlologgc technologists who fail to meet

the continuing education requirements of F.12b.i.(2)(c)1.

shall obtain a sufficient number of continuing education

units in mammography to bring their total up to at least

F54

F. 12b1 2 c l 'even 1f the course is tau htmultl le ﬁmes

Sec. F.11




Sec. F.11 ' : 'DRAFT SSRCR Volume I - Becombord 995\ ar 1999

fifteen in the previous three years, at least six of which
shall be related to each modality used by the technologist in
mammography. The technologist may not resume
performing unsupervised mammography examinations until
the cc_)_n_tinuing education requirements are completed.

S. Before a radiologic technologist may begin independently
performing mammographic examinations using a
 mammographic modahgx other than one of those for which
- the technologist received training under F.12b.i.(2)(b)3.. the
t_echnolc;gjst shall have at least eight hours of continuing
- education units in the new modality. : -

. | (d) __ Continuing experience requirements.

_ = ___1. - Following the second anniversary date of the end of the
B - ..calendar quarter in which the requirements of F.12b.i.(2)(a)
C - “and F.12b.i.(2)(b) were completed or of April 28, 1999,
o - ‘whichever is later, the radiologic technologist shall have
. .= .« --. - performed a minimum of two hundred mammography
.. ... % examinations during the twenty-four months immediately
.+ preceding thé date of the facility's annual MQSA inspection -
“or the last day of the calendar quarter or any datein - =
- -between 'the two: . The facility shall choose one of th&se

r,_dates to deterrmne the 24-month penod o 3: R

: examinations under theé direct supervision of & qualified
-+ - radiologic technologist, before resuming the gerformanc
iof unsugemsed mammog@ghx exammatlons -

( 3) Medical ths1c15ts A]l medlcal phﬁlClStS conductmg surveys of

mammo hy facilities and providing oversi tof the facility quali
| assurance grogam sha]l meet the following: - ‘ o

-  ” (a) - Imtlal guahﬁcatxons

1. Be licensed or approved to practice in this State or have

certification in diagnostic radiological physics or
radiological physics by either the American Board of
Radiology (ABR), the American Board of Medical Physics
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(ABMP), or any entity approved by the Agency or the

FDA: and

2. Meet the following requirements:

(A) __ Have a masters degree or higherin a ghﬁlcal

science from an accredited institution. with nc no less
than twenty semester hours or uivalent (e.

thirtv quarter hours) of college underzraduate or
graduate level physics;

. (B) ‘Have twentv contact hours of documented

specialized training in conducting surveys of
mammography facilities;and =~

(C)___ Have the experience of conducting surveys of at

, least one mammography facility and a total of at
" least ten mammography units. No more than one

- survey of a specific unit within a period f s1xg(

: v“.'.jda s can be counted towards the total

""gemsmnof B
1 the ; rga,uuements of R
b.i(3)(a) dnd F.12b.i.(3)(c): or . RN

25 3 médical thswlst underl FDA's mtenm

ulations and retamb'd that 'uahﬁcahon b ‘'maintenance

-' 'f"’re uired under the 1ntenm L5 ]ahons‘ and

(R i

2. r-PnortotheAnrﬂZS 1999 have:

e "(AY A bachelor's degree or hlgher'm a physwal science
7~ from an accredited institution with no less than ten

semester hours or equivalent of college

undergraduate or graduate level physics.

(B) _ Forty contact ﬁotxrs of documented specialized

training in conducting surveys of mammography

facilities and,
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(C) __ Have the experience of conducting survevs of at

least one mammography facility and a total of at
least twenty mammography units. No more than
one survey of a specific unit within a period of sixtv
days can be counted towards the total
-+ mammography unit survey requirement. The
.- training and exgenence requirements shall be met
.- after fulﬁllmg the degree requirement.

{c) Contmumg guahﬁcatlons »' |

1

i Conunum educatlon Followm theﬂnrd anniversary date

'

- of the end of the calendar quarter in which the requirements
.- of F.12b.1.(3)(a) and F.12b.i.(3)(b) were completed. the
" medical physicist shall have taught or completed at least

fifteen continuing education units in mammography during
the thirty-six months immediately preceding the date of the

- . facility's annual inspection or the last day of the calendar -
.. quarter preceding the inspection or any date in between the

<" two, -The facility shall choose one of these dates to

_:-detérmine the 36-month period. :This continuing education
R shall mclude hours of training appropriate to each =

phic modality evaluated by the med1ca1 ;

‘aS§urance programs;: Umts eamed through teaching a’
»‘sg" eclﬁccourse mn be counted on]yonce towards th

iy ozols
»»»»»

.. ‘Continuing experience. Following the second annivers

S =‘date of the end of the calendar guarter in which the

| g_;@a]eted or of Agnl 28, 1999 whlchever is later, the

i medical physicist shall have surveyed at least two

' mammography facilities and a total of at least six
- mammography units during the twenty-four months

immediately preceding the date of the facility's annual
MOSA inspection or the last day of the calendar quarter or
any date in-between the two. The facility shall choose one
of these dates to determine the 24-month period. No more
than one survey ofa specific facility within a 10-month
period or a specific unit within a period of sixty days can be
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counted towards the total mammography unit survey
Ie ulrement

3. Before a medical physicist may begin independently

performing mammographic surveys of a new
mammographic modality, that is, a mammographic

. modality other than one for which the physicist received
* 'training to qualifv under F.12b.i.(3Xa) or F.12b.1. (3)(b), the

fo physicist shall receive at least eight hours of training in
survggng units of the new mammog:_'aghlc modahgg

(d) Reestabhshmg guahﬁcatlons Med1ca1 ghﬁlClStS who fail to'
- maintain the required continuing gualifications of F.12b.i. (3)(c) o

" may not perform the MQSA surveys without the supervision nofa
- qualified medical physicist. Before independently survevin

: ‘another facility, medical physicists shall reestablish their
o guahﬁcatlons, as fo]lows 3

. Medlcal phvswlsts who fail to meet the continuing

.educational fequirements of F.12b.i.(3)(c)1. shall obtaina
- sufficient number of continuing education units to bring '
their total units upto the required fiftéen in the previous

physicists who fail to'meet the contmumg S
experience requirement of F.12b.1.(3)(c)2. shall comblete a

sufﬁclent number of surveys under the direct sugervusnon of :

12b. ' l_éﬁwex:s
_u”'tother ‘ulred two faclhtles and srx umts in the S

- towards the total mammogaghy umt survey g,gulrement. :

(4 ~Retentlo of personnel records” ac1ht1es shall mamtam records to

- documént the qualifications of all personnel who worked at the facility as .
interpreting physicians, radiologic technologists, or medical physicists.

These records must be available for review by Agency inspectors.

Records of personnel no longer employed by the facility should not be
discarded until the next annual inspection has been completed and the

Agency has determined that the facxhtv is in compliance with the MOSA
personnel requtrements ’
ii. Equipment.

F58



Sec.F.11

(1)

DRAFT SSRCR Volume I - Decemberd995May 1999

Prohibited equipment. Radiographic equipment designed for general

(2)

purpose or special nonmammography procedures shall not be used for

mammography. This prohibition includes systems that have been

modified or equipped with special attachments for mammography. This
gmrement supersedes the 1mghed acceptance of such systems in 21

- CFR..Section 1020.31(H3). - .- .

General. All radioeraghic equipment used for mammography shall be

specifically designed for mammography and shall be certified pursuant to

21 C.F.R.. Section 1010.2 as meeting the aggheable rgulrements of 21
- C.F. R 1020 30, eﬁ‘ectlve as of Ann] l 1997 ' :

Motlon of tube-nnaee receptor ass bly

e

(QL The assemblv shall be capable of bemg fixed in any position where

it is designed to operate. Once ﬁxed in anx such p_os1tion, it shall
- pot undergo umntended motlon 2 ‘ ' :

- {b) i The mechamsm ensuring comnhance w1th F. l2b 1i.( 3)(a) shall not

T _:‘—Afa11 in the event of: gower mterrugtlon '

i *(4)

0 mage recegtor s1zes; .

’fiSvstems usmg screen-ﬁlm 1mage rec_eptors shall prowde= at L
- .'i"'j;‘fi ,ima ; : :i.’ vl ot

‘Svstems using screen-film image receptors shall be equipped with

RN movm ds matched to all 1ma e receptor sizes rov1ded

| { c) . 7Svstems used for ma@ﬁcatlon procedures sha]l be cagable of

: (5)

ogeratlon with the grid removed from between the source and
BT lmage ;e_cegtor. PRI e e n T T e e

’ nght fields. For. any mammog:_‘al hy '?Sﬂem with“a light beam that gaSSes

M

(6)

. through the x-ray beam-limiting device, the light shall provide an average
illumination of not less than one hundred sixty lux (fifteen foot candles) at

' one hundred cm or the maximum source-image receptor distance (SID),

‘'whichever is less.

. Magnification.
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(a) ___Systems used to perform noninterventional problem solving

procedures shall have radiographic magnification cagablhg
available for use by the operator.

(b) Systems used fof magnification procedures shall provide, at a
minimum, at least one mamﬁcatxon va]ue within the range of 1.4
t02.0.

(N Focal spotselection, .~ .. T

" When more than one focal spot is provided. the system shall

-indicate, gnor to exmsure, whlch focal sgot is selected.

(b) When more than one target matenal is mowded the system shall
: ndlcate= gnor to exp_osure, the greselected target material.

(c)  Whenthe target ni'éteﬁal and/or focal spot is selected by a system

algorithm that is based on the €xposure or on a test exposure, the the

(2

- . System shall display. after the exposure, the target material and/or .

v’lmdes of the atlent P

S () Comnms:on naddle

1. Svstems shall be equipped with different sized compression
paddles that match the size of all full-field image receptors
provided for the system. Compression paddles for special
purposes, including those smaller than the full size of the
image receptor (for "spot compression") may be provided.
Such compression paddles for special purposes are not
subject to the requirements of F.12b.ii.(8)(b)4. and

F60

Sec.F.11

fAn nmtlal Dower-dnven conipression actlvated bv hands- S

L ﬁ'ee controls operable from both 51des of thé patient; and
S ?fFi'ﬁé"éi&ju comgressmn controls operab]e from both |



Sec.F.11 . " DRAFT SSRCR Volume I - Becembeni995May 1999
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Except as provided in F.12b.ii.(8)(b)3.. the compression

paddle shall be flat and parallel to the breast support table
ggd shgll not deflect from parallel by more than 1.0 cm at

‘any point on the surface of the compression paddle when
compression is applied.

I

3. Equipment intended by the manufacturer's design to not be

flat and paraliel to the breast support table during

ompression shall meet the manufacturer's desien
ec ﬁcatlons and mamtenance requirements.

E

n

T4 F'-The chest wa]led eofthe compression paddle shall be
N stra1 htand aralleltotheedeeofthelma € receptor.

5 The chest wa]l edge may be bent upward to allow for
patlent oomfort but shall not aDDear on the image.

R (- N Techmque factor selectlon and dlsnlav '} i ;1;‘ 3
(g) Maisal selectlon of mllhampere seconds (mAS) or at least one of

. its com @nent parts (milliampere (mA) and/or time) shall be

i avaxlab] X

:‘7 product of tube current and exposure time in mAs) to be used
: jdunng anexgosure shall be mdlcated before the exposure begns,

PR case the techmgl_le factors that are set prior to the exposure shall be

o mdlcated

@ Followmg AEC mode use, the Sys stem shall mdlcate the actual
- " :kilovoltage peak (kVp) and mAs used during the exposure. The

lnAs max_kdigglazed as mA and time, -

(10) __ Automatic exposure control.

(a)_ Each screen-film system shall provide an AEC mode that is

perable in all combinations of equipment configuration provided.
e.g., ggd, nongrid; magnification, nonmagnification: and various
arget-ﬁlter combinations.
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B

(b) The positioning or selection of the detector shall permit flexibilitv
in the placement of the detector under the target trssue

1.  Thesizeand available posrtlons of the detector shall be
clearly indicated at the x-ray input surface of the breast

L compression paddle,

2. The selected position of the detector shall be clearl
T  Indicated, : 1nd1cated :

S ) The "gstem shall grovrde nfeans for the operator to vary the
: elected ogtrcal densrtx from the normal (zero) setting,

X-ra" ﬁ]m The fac111 shall use ; x-ray film for mammo' :a‘ h that has

- been designated by the film manufacturer as appropriate for

mammogr_aghz. PR

( 12) Intensrfvmg screens The facﬂltv shall use intensifying screens for
mammo aphy that have been des

R ity shall use chémical solutions that are capable of developin
""jg'ﬁlmsusedb ‘ thefacrh y in'a manner equiv:

( 15) Fllm maskm ) devrces Facrlltles sha]l ensure that ﬁlm maskm dewces

that can limit the illuminated area to a region equal to or smaller than the

. exposéd portion of the film are avallable to all int,

ntggretmg for the facrhg B

__iii. ___Medical records and mammog@ghz reports. - |
(1) __ Contents and terminology. Each facility shall prepare a written report of

the results of each mammography examination performed under its

certificate. The mammography report shall include the followin ng
information:
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(a) ___The name of the patient and an additional patient identifier;

(b) ___ Date of examination:

' - (c) __The name of the interpreting physician who interpreted the

.nammogram;

(d) Ovefall ﬁnal assessment of findings, classified in one of the

1. "Negative:" Nothing to comment upon (if the interpreting
...~ physician is aware of clinical findings or symptoms. despite
the negative assessment, these shall be explained);

e 2. f'Ben gg:"»—'A]éb ;aAﬁe‘g'vative assessment;
3. "Probably Benign:" Finding(s) has a high probability of

|

7w .being benign: -

- "Suspicious:" Findine(s) without all the characteristic
- morphology of breast cancer but indicating a definite
- probably of being malignant: . ' :

- (e) .- “In cases where no final assessnient category can be assigned due to
.~ incomplete work-up, "Incomplete: Need additional imaging
- - evaluation" shall be assigned s an assessment and reasons why no
assessment can be made shall be stated by the interpreting B

. physicianyend - - .. - -

o Recommendatlons madeto 'th“ér health care provider about what
- - additional actions, if any, should be taken. All clinical questions
raised by the referring health care provider shall be addressed in

the report to the extent possible. even if the assessment is negative
- orbenign. - | '

(2) Communication of mammography results to the patient. Each facility

shall maintain a system to ensure that the results of each mammographic

examination are communicated to the patient in a timely manner. If
assessments are "Suspicious” or "Highly suggestive of malignancy” and
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the patient has not named a health care provider, the facility shall make
reasonable attempts to ensure that the results are communicated to the

patient as soon as possible.

(a) As soon as possible, but no later than thirty days from the date o

the mammography examination. patients who do not name a health

care provider to receive the mammography report shall be sent the
report described in F.12b.iii.(1). in addition to a written

notlﬁcatlon of results in lay terms ,

()  Each facilitv that acéedts D'atiénts who do not have a primary care

- .. provider shall maintain a system for referring such patients to a.
health care rov1der when chmcall indicated.

- (3) - Commumcatlon of ; mammoaraphv results to health care providers. When

the patient has a health care grov:der or the patient has named a health care

provider, the facﬂlg[ shall

(a) -':.:x'v::".»::;:..:':“-' R P S 8
including the items listed in F.12b.iii.(1), to that health care -

. provider as soon as possible, but no later than thirty days ﬁ'om the
date of the mammography exammatlon, and " : L

Shall (excen rowded in F 12b iii. ( 3)fb)) mamtam A
~ mammography films and reportsin a permanent medical record of
.. the patient for a period of not less than five years, or not less than "

" ten years if no addltlonal mammo s of the patient are

- ‘performed at the facility; and P

~(b)___Shall upon feqiiest by.or on behalf of, the patient, permanently or

temporarily transfer the original mammograms and copies of the
patient's reports to a medical institution, or to a physician or health
care provider of the patient, or to the patient directly;
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(c) Any fee charged to the patients for providing the services in

F.12b.iii(4)(b) shall not exceed the documented costs associated
w1th this service.

'ﬂ

(5) Mammog[aghlc image identification. Each mammoggghlc image shall
have the following information indicated on it in a permanent, legible, and
: - unambiguous manner and placed so as not to obscure anatomic structures:
() ___Name of patientand an additional patient identifier.
(b) Date of examination. ° -
(c) View and laterality. Tlus information-shall be placed on the image

- in a position near the axilla. Standardized codes specified by the
. gccreditation body shall be used to identifv view and laterality.

(d) - Faeilig'- hame and loeeﬁen At a minimum. the location shall
R mclude the mg, State, and 219 code of the facility.

(e) Technolog_l_st 1dent1ﬁcat10n

_ () Cassetie/screen ideﬁtiﬁc’atibh.-:_ o

-mammo raphy serwces erfonned at the faclhtv

: }‘ (1)~ Res ﬂble mdmduals Respon51b111tv for the auahtv assurance DM
- and for each of its elements shall be assigned to individuals who are
- gualified for their assignments and who shall be allowed adequate time to

: perform these dutws R

' LL Lead mterpretmg physwlan The facilitv shall identify a lead
interpreting physician who shall have the general responsibility of
ensuring that the quality assurance program meets all requirements
of F.12b.iv. through vi.. No other individual shall be assigned or
shall retain responsibility for quality assurance tasks unless the
:ead interpreting physician has determined that the individual's
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qualifications for, and performance of, the assignment are

adequate,

(b) Interpreting physicians. A]ly intm‘ reting phvsicians interpreting
mammograms for the facility shall: ,

1. _  Following the fac'ilig' D rocedures for corrective action
when the images they are asked to interpret are of poor
: guahgz, and

2. Participate in the facility's medical outcomes audit

Ry () "“‘-'Medwal nhvs1clst Each faclhtv shall have the services ofa ofa
LR - medical physicist available to survey mammoeraphv equipment
and oversee the equipment-related quality assurance practices of
~ the facility. At a minimum, the medical physicist(s) shall be
 responsible for performing the surveys and mammography

' 'equipment evaluations and providing the facility with the re rts =
descnbed in F 12b V. (9) and F 12b V. (10)

@ Ouahtv control technologlst Resgonsiblhtv for all mdmdual tasks

; commeted in'sucha waii‘a‘s‘ to meet the requlrements of F. 12b V.,

i s e g oy e

L () Quahtv assurance records The lead mterpretmg ghvswla_n, guahg control
technologist, and medical physicist shall ensure that records concernin

e monitoring data. problems detected by analysis of that data. corrective

actions, and the effectiveness of the corrective actions ), safety. protection
and employee qualification to meet assiened quality assurance tasks are

* properly maintained and updated. - These quality control records shall be

- kept for each test specified in F.12b.v. and F.12b.vi. until the next annual
inspection has been completed and the Agency has determined that the
facility is in compliance with the quality assurance requirements or unti] .

the test has been performed two additional times at the required frequency,
whichever is longer.
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v. ____OQuality assurance - equipment

(1) Daily quality control tests. Film processors used to develop mammograms
shall be adjusted and maintained to meet the technical development
;geciﬁcations for the mammography film in use. A processor
‘performance test shall be performed on each day that clinical films are

o _processed before -any clinical films are processed that dav. The test shall
- include an assessment of base plus fog density, mid-density, and densitv
dlfference, usmg the mammomhy ﬂlm used clinically at the facility.

() Thebase plus fog density shall be within +0.03 of the established
. peratmg level

| tb) The mld-dens1§g shall be w1thm +0 15 of the established operating
level L ,

( c) The dens1g dlfference shall be w1tlun +0.15 of the established

(2 Weeklz guahgz control tests. Fac111t1esw1thm sci'een-ﬁlm svstems shall
"o %ol perform an image gualig( evaluatlon tesL usmg an FDA-aggroved -

;‘,phantom at least weekl

|

shall not change by more than +0 20 ﬁom the established level

i () The Dhantom image shall achleve at least the minimum score
T ‘;_ estabhshed bv the accredltatlon body.

l

B (ti)v: i V'I'he derlsltv dlﬁ'erence between the background of the phantom and

an added test ohlect. used to assess image contrast. shall be
- measured and shall not vary by more than +0.05 from the
established operating level. '

(3) __ OQuarterly quality control tests. Facilities with screen-film systems shall

perform the following quality control tests at least quarterly:
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(a) Fixer retention in film. The residual fixer shall be no more than

five micrograms per square cm.

(b) Repeat analysis. If the total repeat or reject rate changes from the

~ previously determined rate by more than 2.0 percent of the total
. films included in the analysis, the reason(s) for the change shall be
o : determined. Any corrective actions shall be recorded and the

results of these correctlve actions shall be assessed

(4) Semlannual quahtv contro] tests Fac111t1es w1th screen-ﬁlrn svstems 'ms shall
perform the followmg qualltv control tests at least semtannuall

(a) Darkroom fog. The o t1c'al dens1 j attributable to darkroom fog
- -, shall not exceed 0.05 when a mammography film of the type used
* in the facility, which has a mid-density of no less than 1.20 OD.is

exposed to typical darkroom conditions for two minutes which
- such film is placed on the counter top emulsion side up. If th

" darkroom has a safelight used for mammography film. it shall be
s ondunngthlstes R ST

(b) Screen-ﬁlm'contact Testm for screen-ﬁlm contact shallb |

conducted usm screen. All cassettes used in

"o

"y
i

o Acompressmn force of at least orie hundred eleven
. newtois (twenty-five Dounds) mamtamed for at least ﬁﬂeen :
'; ‘econds sha]l be grov1ded.

2 ‘.'Effecttve October 28, 2002 thc max1mum compression
o force for theTinitial power drive shall be between one
- hundred eleven fiewtons (twen

- hundred nme newtons (fom—ﬁve gounds)

_(5)__ Annual quahtv control tests. Facrhtles wrth screen-film systems shall

perform the followmg guahty control tests at least annually:

(a) Automatic exposure control performance.

1. The AEC shall be capéble of maintaining film optical
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density within +0.30 of the mean optical density when
thickness of a homogeneous material is varied over a range
of two to six cm and the kVp is varied appropriately for
such thicknesses over the kVp range used clinically in the
faclhg If this requirement cannot be met. a technique
chart shall be developed showing appropriate techniques
{kVp and density control settings) for different breast

‘ ﬁ_ﬁ:—knessem compositions that must be used so that

tical densities within +0.30 of the average under
phototlmed condltlons can be produced.

|3

2. After October 28, 2002. the AEC shall be capable of
~ - .’maintaining film optical density (OD) within +0.15 of the
mean optical densitv when thickness of a homogeneous
material is varied over a range of two to six cm and the kVp
_is varied appropriately for such thicknesses over the kVp
range used clinicallv in the facility. :

3. | 'viThe onticﬂ Vdeﬁsitv of the film in the center of the phantom
mage shall not be less than 1.20.

e (b) Kﬂovolta gmmgmwraw and reproduc1b111tv

VI:.- v:i‘r‘The kV shal] be accurate thhm +ﬁve ercent of th | o
o mdlcated or selected ng at: ‘ R

;: ( A) r:""i;’-‘“’i'Ihe low&st chmcal l_ch than can be measuredb Abzu a' e
IR u'-:'ng test device: : -

. (B)... The most commonly used clinical kVp; -

S C) The highest available clinical kVp. and

. L B - 2 : 'At'the tnostcommonlz used clinical settings of kVp, the
: e o ‘coefficient of variation of reproducibility of the kVp shall

‘be ggual to or less than 0.02.

(c) Focal spot condmon Until October 28. 2002, focal spot condition
shall be evaluated either bv determining system resolution or by
measuring focal spot dimensions. After October 28. 2002,
facilities shall evaluate focal spot condition only by determining
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the system resolution.

1. System resolution.

(A)  Each x-rév svstem used for mammography, in

combination with the mammography screen-film
combination used in the facility, shall provide a

minimum resolution of eleven cycles per

millimeters (mm) (line-pairs/mm) when a hich

contrast resolution bar test pattern is oriented with

the bars perpendicular to the anode-cathode axis,

and a minimum resolution of thirteen line-pairs/mm
.. when the bars are parallel to that axis.

- (B) __Thebar pattern shall be placed 4.5 cm above the

breast support surface, centered with respect to the
. chest wall edge of the image receptor, and with the

edge of the pattern within one cm of the chest wall

. edge of the image recegtor o

R (o fWhen more than one target material is provided, the - ,
LR - -measurement in F.12b.v.(S)(c)1. shall be made L E
“TTT using the apgromate focal sgot for each target I "

L matenal i

‘When more than one SID is provided, the test shall
hbe erformedatthe SIDmostcommonl used, e v
fchmcallz & T ==

e U (BY e -Test kVp sha]l be set at the value used chm allzb -
TEETmTT T T the facility for a standard breast and shallbe. .
: .. .. performed in the AEC mode, if available, If o
- necessary, a suitable absorber may be placed in the
- beam to increase exposure times. The screen-film
" cassette combination used by the facility shall be
- " used to test for this requirement and shall be placed
* in the normal location used for clinical procedures.

2 Focal spot dlmensmns Measured values of the focal spot

length (dimension paralle] to the anode cathode axis) and -

width (dimension perpendicular to the anode cathode axis)
shall be within the tolerance limits specified in Appendix
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=]

(d) ___Beam qualitv and half-value layer (HVL). The HVL shall meet the

minimum HVL specified in Appendix E. Values not shown in
Appendix E may be determined by linear interpolation or

extrapolation. v
() Breast entrance air kerma and AEC fegroduciblhgl The

coefﬁclent of variation for both air kerma and mAs shall not
exceed 0.05. '
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cramocaudal view of an FDA-accepted phantom simulating a

tandard breast shall not exceed 3.0 milliGray (mGy) (0.3 rad) per
exmsure The dose shall be determined with technique factors and

conditions used clinicallv for a standard breast.

( g) X-ra_\: ﬁeld/h eht ﬁe]dllmage receptor/compression paddle

s . glignment. ..
e s g ANl gystem® shall have beamlimiting devices that allow the

.- entire chest wall edge of the x-ray field to extend to the
~,.chest wall edge of the image receptor and provide means to -
-assure that the x-ray field does not extend beyond anv edge

of the unage rec_eptdr by more than two percent of the SID.

déviceis provided.-it shall be aligned with the x-rav field so -
: - that the total of any misalignment of the edges of the light
ST R e field and the x-rav field along either the length or the width
o0 0o .. ofthe visually defined field at the plane of the breast -
e ‘ - support surface shall not exceed two percent of the SID.

3. .The chest wall egge of ‘t‘he compression paddle shall not

- extend beyond the chest wall edge of the image receptor by

- -more than one percent of the SID when tested with the

-compression paddle placed above the breast support surface
at a distance equivalent to standard breast thickness. The

shadow of the vertical edge of the compression paddle shall
not be visible on the image.

I
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Uniformity of screen speed. Uniformity of screen speed of all the

()

cassettes in the facilitv shall be tested and the difference between
the maximum and minimum optical densities shall not exceed

0.30. Screen artifacts shall also be evaluated during this test.

System artifacts. Svstem artifacts shall be evaluated with a high-

grade, defect-free sheet of homogeneous material large enougm

cover the mammography cassette and shall be performed for all -

. cassette sizes used in the facility using a grid appropriate for the

cassette size being tested. System artifacts shall also be evaluated

for all avallable focal spot 51zes and target filter combmatxons used

i chmcallx

B i'Radiatlon o ;p_ut

V 1 '~:I'l1es stem shall be ca 'able ef roducing a minimum

output of 4.5 mGy air kerma per second (five hundred

Sec. F.11

- thirteen milliroentgen (mR) per second) when operating at -

o twenty-eight kVp in the standard mammography

located 4.5 cm above the breast support surface with the
comnpression paddle'in place between the source and the
‘detector. “After October 28,2002, the system, under the

cx v e

same meas'unn ’condmons shall be ca able of roduc

“The svstem sha]l be’ caoable of mamtammg the rggulred

. i minimum radlatlon outgut averaged over a 3.0 second
p_enod :

; '.Decom resswn If thes stem is equipped with a provision for

" - automatic decompression after completion of an exposure or

interruption of power to the system, the system shall be tested to
- confirm that it provides:

1. Anoverride capability to allow maintenance of

compression;
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2. A continuous display of the override status: and
3. A manual emergency compression release that can be

activated in the event of power or automatic release failure.

(6) Quality control tests - other modalities. For systems with image receptor

modalities other than screen-film, the quality assurance program shall be

substantially the same as the quality assurance program recommended | lb_y

the image receptor manufacturer, except that the maximum allowable dose

shall not exceed the maximum allowable dose for screen-Rlm svstems in

F.12b.v.(5)(f).

(7) - Mobile units. The facility shall verify that mamm ammography umts used to
roduce mammo s at more than one location meet the requirements in
F.12b.v.(1) through v.(6). In addition, at each examination location.

before any examinations are conducted. the facility shall verify
satisfactory performance of such units using a test method that establishes
the adequacy of the image quality produced by the unit.

() ’Use of test results

&

~ (a)_ Aﬁer completion of the tests specified in F.12b.v.(1) through v, (7),
~ o the facility shall compare the test results to the corresponding | .
- - specified action limits: or; for non-screen-film modalities, to the

" - manufacturer's récommended action limits: or, for post-move. -

reexamination tésting of mobile umts* to the llmlts estabhshed in

' the t&st method used by the facﬂtgg

L If the test results fall outs1de of the actlon ]umts the source of the

' grob]em shall be 1dent1ﬁed and correctlve actlons sha]l be taken

1. . Before any fmther examinations are performed or any films
- are processed using the component of the mammography
system that failed any of the tests described in F.12b.v.(1).
v.(2). v..(4)(a), v.(4)(b). v.(4)(c), v.(4)(D), v.(6). or v.(7):

S IR

2. Within thirty days of the test date for all other tests
described in F.12b.v,

(9) Surveys.
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_(a)  Atleast once a vear, each facility shall undergo a survey by a
) medical physicist or by an individual under the direct supervision
of a medical phvsicist. At & minimum, this survey shall include the
performance of tests to ensure that the facility meets the qualitv

_assurance requirements of the annual tests described in F.12b.v.(5
and F.12b.v.(6) and the weekly phantom image guality test
: descnbed in F.12b.v.(2).

The results of all tests conducted by the facility in accordance with
. FE12b.v.(1) through v. (7). as well as written documentation of any

.. corrective actions taken and their results. shall be evaluated for

| }ade_quacx bfthe medica] physicist perfo'rming the survey.

(c) The medical hys1c1st shall prggare a survey report that includes a
' .. summary of this review and recommendations for necessary -
nngrovements S

o 71_"(d') The survey report shall be sent to the fac111 within thirtv days of
o gl the date of the survey. . .

| (e) The survey report shall be dated and s1g;1_1ed by the medical

phy_swlst performing and/or supervising the survey. If the sui'vey
performed entlrelv or m nart bx another mdmdual under th

|

- b

. mamimography units or image processors shall be conducted whenever a -

_(10) Mamm ography gg" ulpment 'ei/ﬁixéﬁdns: -Addit‘iehéie\?eluatiehs; of o

o *'new Uit ot ‘processor is installed, a unit or processor is disassembled and
" .« . reassembled at the same or a new location. or major components of a
- “-i; mammography unit or processor equipment are changed or repaired.
These evaluatlons shall be used to determine whether the new or changed

_e_qulgment meets the requirements of applicable standards in F.12b.ii. and
_12b.v.. All problems shall be corrected before the new or changed

.. equipment is put into service for examinations or film processing. The
mammography equipment evaluation shall be performed by a medical
- physicist or an mdmdual under the direct supervision of a medical

physncls

(11)_ Facility cleahliness.
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(a) _ The facility shall establish and implement protocols for

maintaining darkroom, screen. and viewbox cleanliness.

The facility shall document that all cleaning procedures are

performed at the frequencies specified in the protocols.

" (12) _Calibration of air kerma r'neasuring* instruments. Instruments used by
medical physicists in their annual survey to measure the air kerma or air

kerma rate from a mammography unit shall be calibrated at least once 7
every two vears and each time the instrument is repaired. The instrument

calibration must be traceable to a national standard and calibrated with an
accuracy of + six percent (ninety-five Dercent confidence level) i in the the

mammography energy range.

(13)_ Infection control. Facilities shall establish and comply with a system
specifvi rocedures to be followed by the facility for cleaning and

disinfecting mammography equipment after contact with blood or other

potentially infectious materials. This system shall specify the methods for ,

documenting facility compliance’ w1th the 1nfect10n control procedures

estabhshed and shall ‘ T ‘

' recommended Drocedures for the S
*='cleaning and dlsmfect:on of the mammo'"'" shy equii mentusedm' A
) thefaclhg'-:-fa» |

comes audit. Each facﬂltv shall ==~
"~ -7 establish and maintain a mammography medical outcomes audit program to
© T follow-up positive mammographic assessments and to correlate pathology results

" with the inferpreting physician's findings. “This program shall be designed to

 ensure the rehablhtvl clantv and accuracv of the mterpretatxon of mammograms.

t 1) General requlrements Each faclhtv shall‘ estabhsh a system to collect and
- review outcome data for all mammograms performed, mcludmg follow-ug

on the disposition of all positive mammograms and correlation of
pathology results with the interpreting physician's mammograp phy report.
Analysis of these outcome data shall be made individually and collectwelz
for all interpreting physicians at the facility. In addition, any cases of
breast cancer among women imaged at the facility that subsequently
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become known to the facilig’ shall prompt the facility to initiate follow-up
on surgical and/or pathology results and review of the mammograms taken
prior to the diagnosis of a8 malignancyv. ,

2 Frequency of éudit analysis. The facilitv's first audit analysis shall be

initiated no later than twelve months after the date the facility becomes
certified, or twelve months after April 28. 1999 whichever date is the
latest. This sudit analysis shall be completed within an additional twelve
months to permit completion of diagnostic procedures and data collection.
Sul b_sguent audit analyses will be conducted at least once every twelve

onths

(3) Rev1ewmz 1nternretme gh)@lclan Each faClllI! shall des1gate at least
-one interpreting physician to review the medical outcomes audit data at
. .once every twelve months. This individual shall record the dates of the
. audit period(s) and shall be responsible for analyzing results based on this
- audit. This individual shall also be responsible for documenting the
 results and Yor notifving other interpreting physicians of their results and
. the facility aggregate results. - If follow-up actions are taken, the reviewing
- intefpreting physician shal] a]so be responsible for documenting the nature
. of the follow-ug B ‘

Each facility.shall have a procediire to inc uire whether or not the ahent 7

~has breast 1mglants pnor to ‘the actua] mammogr_aghlc exam.

() Exceot where contramdlcated. or 'unless mod1ﬁed by a gh}@' 'iman's“'; DR
- directions. patients with breast implants undergoing mammography shall
'-i haVé"’niéinhidg;' 'ap“ hic ’views to maXimiZe the visualizatio'n‘of breast tissue.

B x""' i ..f‘t..

viii.‘ Consumer comolamt mechamsm Each fac:htv shall

A( 1) - -‘Estabhsh a wntten and documented svstem for collectmg and resolvmg
L Aconsumer oomglalnts, : - -

(2) Mamtam a record of each serious complaint received by the facility for at

least three years from the date the complaint was received:

(3) Provide the consumer with adequate directions for filing serious
complaints with the facility's accreditation body if the facility is unable to
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resolve a serious complaint to the consumer’s satisfaction;

(4) Report unresolved serious complaints to the accreditation bodv in a

manner and time frame specified by the accreditation,

ix.__Clinical image quality, Clinical images produced by any certified facility must
continue to comply with the standards for clinical image quality establisheg_l_:_z
that facility's accreditation body.- .. :

 x__ Additional mammography 'i'éview’ and patient notification.

(1) ___If Agency believes that mammography quality at a facility has been
compromised and may present a serious risk to human health. the fac1_g
 shall provide clinical images and othér relevant information. as specified
by the Agency. for review by the accreditation body or other entity
designated by FDA. This additional mammography review will help the

Agency to determine whether the facility is in compliance with this section
~ " and if not, whether there is a need to notify affected patients, their

- physicians, or the public that the reliability, clarity, and accuracy of :

R ,_ mtggretatlon of mammogams has been comgromlsed

e v

"% Such thiat palient fotification is HeCessary, the faCllltV shall noti

| Aﬂ - -or their desigriees, their physicians,or thé public 6f action thatr may be b

' taken to minimize the effects of the risk.:Such riotification shall occur

3 w1thm E tlme ﬁ'ame andina mannef" sg”'e'éiﬁed by“the A“g“ éncy.

 revoked by an accreditation body, the Agency may conduct an investigation into the |
reasons for the revocation. - Following such investigation, the Agency may suspend or

revoke the facility's certificate and take whatever other action 6r combination of actions

to protect public health, including requiring the establishment and implementation ofa ‘
corrective plan of action that shall permit the certificate to continue in effect while the

facility seeks reaccreditation. A facility whose certificate is suspended or revoked
because it has lost its accreditation may not practice mammography.

. Suspension or Revocation of Certificates.

.
———

[=¥
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i. Except as provided in F.12d.ii., the Agency may suspend or revoke a certificate if

" the Agency finds, after providing the owner or operator of the facility with notice
and opportunity for an informal hearing in accordance with Agency procedures,
that the owner, operator, or any emplovee of the facility:

(1) Has been guilty of misrepresentation in obtaining the certificate:
(2) Has fgiled to comply with the standards of F.12b;

__(3) _ Has failed to comply with reasonable requests of the Agency or the

— accreditation body for records. information. reports, or materials that the
'—Agengy believes are necessary to determine the continued eligibility of the
facility for a certificate or continued compliance with the standards of

~F.12b.;

(4) Has refused a reasonable request of a dﬁlg desienated FDA inspector, |
o Agency inspector. or accreditation body representative for permission to
, mspect the faclhgg or the ogeratlons and pertlnent records of the faclhg,

- (5) Has vxolated or axded and abettedmthe vmlanon of any provision of tln
- eglatlon, Sa AR '

" (6) : Has falled to comglx with gnor sanctions ungosed bz the Ageng, r

(1 The fallure to comnlv w1th requlred standards presents a serious nsk to human
'A.health o o , :

( 2) The refusal to germlt mspectlon makes 1mmed1ate suspensmn necessg or
(3) There is reason to beheve that the vno]atlon or aldmg and abettmg of the violation

was mtentlonal or assoclated wuh ﬁ'aud

iii. If the Agency suspends a certificate in accordance with F.12d.ii:

(1) ___The Agency shall provide the facility with an opportunity for an informal hearing
under Agency procedures not later than thirty days from the effective date of this

suspension;
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(2) The suspension shall remain in effect until the Agency determinis_ that:

(a) Allegations of violations or misconduct were not substantiated:

(b) Violations of required standards have been corrected to the Agency's

satisfaction: or

(c) The facilitv's certificate is revoked in accordance with F.l2d<.i1;

iv. After providing a hearing in accordance with F.12d.iii. (1), the Agency may revoke the
faclht_\zs certificate lf the Agencx detenmnes that the facrllg _

(1) Is unwrlhng or unable to correct vmlatlons that were the basrs for susgenswn, or

| (2) Has enegged in ﬁ'audulent actmtv to obtam or contmue ccrtlﬁcatlon
e. Appeals of Adverse Accreditation or Reaccredltatlon Dec1s10ns That Preclude Certlﬁcatton or
Recertlﬁcatlon e T

1. The aDDeals m'ocedures descrlbed are avallable onlv for adverse accreditation 101
reaccreditation decisions that preclude certification or recertification by the Agency.
‘Agency decisions to suspend or revoke certificates that are a]readv in eﬁ‘ect shall be - be
conducted in accordance with F. 12d S : o

s 'a_ccreditation. S e aER T

i A faciiitv that hashee'ifdehi‘e‘d accreditation or eaccreditation is entitled toxan gg@! ' wifmiil '
o rocess from the accreditation body. -A facility shall avail itself of the accredltatlon S

]bodzs aggeal process before reguestmg an aggeal from the Ageng

iv, A faclhtv that cannot achreve satlsfactorv rcsolutlon of an adverse accredltatlon declswn '
through the accreditation bodvy's appeal process ma request a review by the Agen

This request shall be submitted in writing to the Agencv within thlrtv days after the
accredltatlon body's adverse dec1sron

\ 2 A fac:lltv cannot perform mammogzaphy services whﬂe an adverse accredltatlon declsw

is being appealed.]
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Sec. F.13 - Bone densitometry.

= Note: States should review their enabling legislation to ensure they have the authority to regulate this item,
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8. Bone densitometry systems shall be:

i. Certified by the U.S. Department of Health and Human Services:

ii. Registered in accordance with Part B of these regulations: and

jii. Maintained and operated in accordance with the manufacturer’s specifications.
b.___Operators of bone densitometry systems shall be:

i_____Licensed, certified. or permitted as a radiologic technologist [by the Agency]: or

ii. ___Licensed as a practitioner of the healing arts: or

iii. Permitted or approved [by the Agency] as a bone densiton.l'eg operator; or

E‘L __Complete a training course on bone densitometry which is approved by the Agency. The
training course shall include:

(1) Basic radiation protection;

2 eratin rocedures for bone densitometryv systems. to include use of various

T system ﬁmc’uons, saf% and mamtenance= and

3 Patient smomn for the range of exammahons

e Durmg the operation of any bone densxtomm ﬂstem

1. The operator. anclllarv Dersonnel and members of the ,qeneral Dubhc shall be msmoned -

at least t one meter from the patient and bone densitometry gstem dunng the -
_examination, ~ : '

ii. The operator shall advise the gatlent that the bone densnomeg exammatwn is a type of
X-ray procedure.

d. The registrant shall keep maintenance records for bone densitometry systems as greséribed by
F.13a.iii.. These records shall be maintained for inspection by the Agency [insert Agency
recordkeeping timelines as appropriatel.

€. Bone densitometry on human patients shall be conducted only:

1. Under a prescription of a licensed practitioner of the healing arts: or
ii. Under a screening program approved by the Agency.

f. Any person proposing to conduct a bone densitometry screening program shall submit the
information outlined in Appendix B of this Part with the exception of g. h. i, j. k and m. and
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include the name and address of the individual who will interpret the screening results.
—— e i Individual who will interpret the screening results.
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PARTF
APPENDIX A

DETERMINATION OF COMPETENCE

Appendix A

The following are areas in which the agency consrders it 1mportant that an mdmdual have expertise for
the competent operation of x-ray equipment:

(@

(®)

Familiarization with equipment
(1) - Identification of controls
(2)  Function of each control
(3) How to use a technique chart

Radlatron Protectron

- (1) - Collimation -

(2) Filtration 7

(3) - Gonad shielding and other patient protection devices if used
(4)  Restriction of x-ray tube radiation to the image receptor

(5)  Personnel protectlon

; (6) Gnds

Fllm Processmg

(1) _ Film speed as related to patient exposure
©+7(2) +7 - Film processmg parameters ;

e ()" Quality sssurance progtam

@

» EmergencyProcedures : A SRR A - ,
,‘(l) ' Terrmnatron of exposure m event of automatlc trmmg devrce fallure

@ ®
(t)'f_ |

Proper Use of Personnel Dosunetry, 1f Requued |

Understandmg Umts of Radlatlon )
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PARTF

APPENDIX B

INFORMATION TO BE SUBMITTED BY PERSONS
PROPOSING TO CONDUCT HEALING ARTS SCREENING
AR VSN 1V LONDUCT BEALING ARTS SCREENING

Persons requesting that the Agency appfove a healing arts screening program shall submit the following
information and evaluation: ‘

a.

Name and address of the applicant and, where applicablé, the names and addresses of
agents within this State; . S : ‘

Diseases or conditions for which the x-ray examinations are to be used in diagnoses;
A detailed description of the x-ray examinations propds‘éd in the scrééniﬁg program;

Description of the population to be examined in the s,creen'ihg} progfaxn, ie., age, sex,
physical condition, and other appropriate information; - _

An evaluation of any known alternate methods;ndtgivnvc:)lviﬁg 1omzmg radiation which
could achieve the goals of the screening program and why these methods are not used

instead of the x-ray examinations;

* An evaluation by a qualified expert of the x-ray system(s) to be sed in the screening
program. ‘The evaluation by the qualified expert shall show that such systemn(s)do satsfy

all requirements of these regulations. The evaluation shall include a measurement of

patient exposures from the x-ray examinations to be performed;

o

' Adescnptlonofthe diagnostic x-rayquahtycontrolprogram m; o

R BN

A cdpy of the te@hnicjﬁé chart for the x-ray exaxmnatlon p;oceduresto be .‘u'sed; .

The qualifications of each individual whq wﬂlbeoperatmg the ﬁg-ray system(s), = _
The qualifications of the individual who will be Superw)isirig the operators of the x-réy
system(s). The extent of supervision and the method of work performance evaluation
shall be specified; ‘

The name and address of the individual who will interpret the radiograph(s);

A description of the procedures to be used in advising the individuals screened and their

private practitioners of the healing arts of the results of the screening procedure and any
further medical needs indicated;
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m. A description of the procedures for the retention or disposition of the radiographs and
other records pertaining to the x-ray examinations; 7

n. An indication of the frequency of screening and the duration of the entire screening
program. '
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‘PARTF
APPENDIX C

EXEMPTIONS FROM SHIELDING
FOR CERTAIN FLUOROSCOPIC PROCEDURES

a. Angiograms

b. Arthrograms

c. Biliary drainage procedures

d. Fluoroscopic biopsy procedures
e. Myelograms

f. Percutaneous cholangiograms
g Percutaneous nephrostomies

h. Sinograms or fistulograms

i T-tube cholangiograrns -
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PARTF

- APPENDIX D

FOCAL SPOT TOLERANCE LIMIT

Nominal Foc;al Sport Size (mm) ~ Maximum Measured Dimensions
R T width Gm) Length (mm
0.10 o 015 0.15

0.15 0.23 0.23

0.20 | 0.30 0.30

0.30 0.45 | 0.65

0.40 0.60 0.85

0.60 090 1.30
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APPENDIX E

X-RAY TUBE VOLTAGE (KILOVOLT PEAK) AND MINIMUM HVL

Designed Operating Range (kV) - Measured Minimum HVL
. Operating mm Al
Voltage(kV)
Below 50 _ 20 o 0.20
25 o 0.25
30 . 030
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1999
RATIONALE FOR REVISIONS

PARTF
X-RAYS IN THE HEALING ARTS

Introduction

This amendment to Part F includes requirements for mammography in states with certifying
authority under the Mammography Quality Standards Act of 1992 (MQSA), use of bone
densitometry systems, and operators of fluoroscopic x-ray systems. In order to enhance the
concept of the Suggested State Regulations for Control of Radiation (SSRCR) es a dynamic
document, these changes are presented at this time. Thus, anticipated proposed changes to Title
21, Code of Federal Regulations, Sections 1020.30 through 1020.33, relative to digital imaging,
digital recording, solid-state x-ray imagers, increased beam quality, fluoroscopic systems, and
computerized tomography, will be incorporated on a subsequent amendment to Part F.

Specific Provisions
Sec. F.2 — Definitions.

A definition for "bone densitometry system" was added to diﬂ'erentiatc_ﬂxis medjc#al"deévice from
conventional diagnostic x-ray systems. : A

- The following definitions were added relative to mammdgraphy;u , T e

"Accreditation body”
" "Action limits"
"Action levels"
"Adverse event"
"Air kerma"
"Body" .
"Breast implant”
"Calendar quarter”
"Category I"
"Certificate”
"Certification"
"Clinical image"
"Consumer”
"Contact hour"
"Continuing education credit"
"Continuing education unit"
"Control limits"
"Control levels"
"Diagnostic mammography"
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"Direct instruction"
"Direct supervision"
"Established operating level"
"Facility"
lIFD A"
"First allowable time"
"Interim regulations”
"Interpreting physician"
"Kerma"
"Laterality"
"Lead interpreting physxcxan
"Mammogram"
"Mammographic modahty
"Mammography" =
"Mammography equlpment evaluation”
"Mammography medical outcomes audit" .
"Mammography unit(s)*
"Mean optical density"
"Medical physicist"
"MQSA"
"Multi-reading"
"Phantom image"
"Physical sclence .
~ "Positive n mammogram
,"Provxsxonalcertlﬁcate R S P S
~ "Qualified instructor”-. Syries e
- "Quality control technologlst"
- "Radiologic. technologlst" o
* “"Screening mammography
- "Serious adverse event"
"Serious complamt"
"Standard breast" 3
"Survey" - ‘
"Time cycle _
"Traceable to a national standard"

The following, existing deﬁnitions‘were modified to include mammography:

"Patient”
"Phantom”

Sec. F.5 - Fluoroscopic X-Ray Systems.

E.S5k. was added to specify qualifications for operators of fluoroscopic X-ray systems. In order to
minimize unnecessary use and exposure, it was deemed appropriate to restrict operators of
fluoroscopic x-ray systems to be from certain professions and that these individuals undergo a
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minimum level of training in radiation protection and equipment use.

E.51. was added to specify requirements for the operation of fluoroscopic x-ray systems aside
from operator qualifications. The interpretation of fluoroscopic images by a licensed practitioner
was deemed necessary to restrict diagnostic practice to practitioners. The supervision
specifications for radiologic technologists and radiologic technology students were included to
ensure that these individuals are not placed in a position where there is an incursion into the
diagnostic practice of licensed practitioners. The prohibition of using fluoroscopy as a
positioning tool for radiography was added to minimize unnecessary exposure. The specification
to record exposure information was included to place emphasis on the amount of patient
exposure by fluoroscopic procedure.

Sec. F.12 — Mammography.

The existing section was replaced in its entirety by a streamlined version of mammography
requirements for facilities in states which do not have certifying authority from FDA under
MQSA.

A bracketed, optional section was specifically added for states which have certifying authority
from FDA under MQSA. Non-certifying states may also utilize this section if specific
requirements for mammography are desired for state enforcement. This section complies with
the final MQSA regulations, Title 21, Code of Federal Regulations, Part 900, as amended
October 22, 1998 and April 14, 1999. The order and context of subject areas are consistent with
Part 900 to enhance future revisions of Section F.12. - —y

Sec. F.13 - Bone Densitometry.

E.13 was added as a new section to specify minimum requirements for the utilization of a |
radiation-emitting medical device which differs from the conventional diagnostic x-ray system.
‘This section pertains to all fixed, mobile, or portable bone densitometry systems with an x-ray
source. This section does not pertain to bone densitometry systems with radioactive materials
which are under the purview of Parts C and G. -

F.13a. was added to ensure that bnly bdne'dénsitqmé&y systems with certification could be
obtained, registered, and utilized for human patients.

F.13b. was added to specify that the operatoﬁ of bone densitometry systems meets certain
professional, technological, educational, and training requirements.

F.13c.i. was added in ensure that the operator, ancillary personnel, and members of the general
public are not unnecessarily exposed.

F.13c.ii. was added to ensure that the patient is made aware that densitometry systems use x-rays.

F.13d. was added to ensure that bone densitometry systems are properly maintained and
documented.
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F.13e. was added to ensure that densitometry is only conducted under a prescription or under an
approved screening program.

F.13f was added to specify information required for approval of screening programs utilizing
bone densitometry systems.
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1999
RATIONALE FOR REVISIONS

PARTF
X-RAYS IN THE HEALING ARTS

Introduction

This amendment to Part F includes requirements for mammography in states with certifying
authority under the Mammography Quality Standards Act of 1992 (MQSA), use of bone
densitometry systems, and operators of fluoroscopic x-ray systems. In order to enhance the
concept of the Suggested State Regulations for Control of Radiation (SSRCR) as a dynamic
document, these changes are presented at this time. Thus, anticipated proposed changes to Title
21, Code of Federal Regulations, Sections 1020.30 through 1020.33, relative to digital imaging,
digital recording, solid-state x-ray imagers, increased beam quality, fluoroscopic systems, and
computerized tomography, will be incorporated on a subsequent amendment to Part F.

Specific Provisions

Sec. F.2 — Definitions.

A definition for "bone densitometry system"' was added to differentiate this medical device from
conventional diagnostic x-ray systems. A ' '

‘The fqllciwing definitions were added relative to mammography:

"Accreditation body"

~ "Action limits" '
"Action levels"
"Adverse event" -
"Air kerma" .
"BOdyi'
"Breast implant"
"Calendar quarter"
"Category I"
"Certificate”
"Certification"
"Clinical image"
"Consumer”
"Contact hour"
"Continuing education credit"
"Continuing education unit"
"Control limits"
"Control levels"
"Diagnostic mammography"
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"Direct instruction"”

"Direct supervision"

"Established operating level"

"Facility"

"FD A"

"First allowable time"

"Interim regulations"

"Interpreting physician"

"Kemla"

"Laterality" ,

"Lead interpreting physician"

"Mammogram"

"Mammographic modality"

"Mammography"

"Mammography equipment evaluation”

"Mammography medical outcomes audit”

"Mammography unit(s)"

"Mean optical density"

"Medical physicist"

"MQSA"

"Multi-reading" R - “F
"Phantom image" ' - E
"Physical science" S L e ; .
"Positive mammogram" B o
"Provisional certificate" ' ' - S
"Qualified instructor” . B U S BV N kIt S A
"Quality control technologist” =~ ' » o ’-
"Radiologic technologist"

"Screening mammography"

"Serious adverse event"

"Serious complaint"

"Standard breast"”

”Survey"

"Time cycle"

"Traceable to a national standard"

The following, existing definitions were modified to include mammography:

"Patient"
"Phantom"

Sec. F.5 - Fluoroscopic X-Ray Systems.

F.5k. was added to specify qualifications for operators of fluoroscopic x-ray systems. In order to
minimize unnecessary use and exposure, it was deemed appropriate to restrict operators of
fluoroscopic x-ray systems to be from certain professions and that these individuals undergo a
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minimum level of training in radiation protection and equipment use.

E.5\. was added to specify requirements for the operation of fluoroscopic Xx-ray systems aside
from operator qualifications. The interpretation of fluoroscopic images by a licensed practitioner
was deemed necessary to restrict diagnostic practice to practitioners. The supervision
specifications for radiologic technologists and radiologic technology students were included to
ensure that these individuals are not placed in a position where there is an incursion into the
diagnostic practice of licensed practitioners. ~ The prohibition of using fluoroscopy as a
positioning tool for radiography was added to minimize unnecessary exposure. The specification
to record exposure information was included to place emphasis on the amount of patient
exposure by fluoroscopic procedure. '

Sec. F.12 — Mammography.

The existing section was replaced in its entirety by a streamlined version of mammography
requirements for facilities in states which do not have certifying authority from FDA under
MQSA.

A bracketed, optional section was specifically added for states which have certifying authority
from FDA under MQSA. Non-certifying states may also utilize this section if specific
requirements for mammography are desired for state enforcement. This section complies with
the final MQSA regulations, Title 21, Code of Federal Regulations, Part 900, as amended
October 22, 1998 and April 14, 1999. The order and context of subject areas are consistent with
Part 900 to enhance future revisions of Section F.12.

Sec. F.13 - Bone Densitometry.

E.13 was added as a new section to specify minimum requirements for the utilization of a
radiation-emitting medical device which differs from the conventional diagnostic X-ray system.
This section pertains to all fixed, mobile, or portable bone densitometry systems with an x-ray
source. This section does not pertain to bone densitometry systems with radioactive materials
which are under the purview of Parts C and G. ‘

F.13a. was added to ensure that only bone densitometry systems with certification could be
obtained, registered, and utilized for human patients.

E.13b. was added to specify that the operator of bone densitometry systems meets certain
professional, technological, educational, and training requirements.

F.13c.i. was added in ensure that the operator, ancillary personnel, and members of the general
public are not unnecessarily exposed.

F.13c.ii. was added to ensure that the patient is made aware that densitometry systems use X-Tays.

F.13d. was added to ensure that bone densitometry systems are properly maintained and
documented.
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E.13e. was added to ensure that densitometry is only conducted under a prescription or under an
approved screening program.

F.13f. was added to specify information required for approval of screening programs utilizing
bone densitometry systems.

o



